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ABSTRACT

The report describes the cne-dimensional Lagrangien hydrodynamics computer
progran, FUFF. The code is used primarily in the study of X-ray effects.

In the past year it has been extensively revised end is now quite different
from versions used ocutside the Alr Force Wespons Laboratery. The major cal-
culations in each subroutine are explained with g ~omrlets description of all
input-~ufput varistvles, Sample problems with the asppropriate data deck are
included to allow & user io become familiar with data arrasgement and Lo ¢ ¢k
the program on his computer.
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SECTION I

INTRODUCTICHN

The purpose of this report is to provide users of the FUFF code with an
explanation of the latest version of the program. Severs] sample problems are
included so that the user may become familiar with data input procsedures and,
at the same time, calibrate the program for his mechine. The sample problems
were designed to demonstrate a variety of input conditions and should be ex-

amined only in that context,

PUFF is a one~dimensional Lagrangian hydrodynamics program used primarily
in the study of X-ray effects. The code uses finite difference methods io
solve the equations of hydrodynamics using slab geometry and assuming one-
dimensional flow through a l-centimeter-square pipe (reference 1). One may
follow & pressure pulse which is propagated through a sample consisting of up
to six separate materials. A grid or mesh is superimposed on the materials in
the sample. The grid areas sre called zones and the grid lines are called zone
boundaries. The mesh is numbered, increasing from left to right. The pressure
pulse normally starts frem the left and progresses through the mesh t¢ the
right., When we speak of the front of the mesh, we are referring to the larger
zone numbers., When we speak of the back of the mesh, we are referring to the

smaller zone numbers.

The index J 1is consistently used in the code to denote zone numbers.
The materials in the sample are numbersd ~onsecutively from left to right.

The index M is used when a material number is needed.

The original PUFF was a derivative of a Livermore code (reference 2).
Extensive work on PUFF wms done at the Air Force Weapons Laboratery and ad-
ditional work was done under contract by McAllister and Associates, Inc.
During this development the code bhecame guite large for ite degree of sophis-
tication. Many options as to types of problems run were incorporated and an
extremely complicated and time-consuming edit routine was developed. Since

this development took place over a span of several years, many different
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people made separate changes and no coficentrated effort was made to delete
options that were no louagsr used. This made the program almost impossible to

use for one not intimately familiar with {t.

In Jamuary of 196k it was decided to make s version which would retain
the essential elements of PUFF but eliminate all opticns which were not
currently in use;, and also to make the input-output ag straightforward as
possible. The monitor subroutine was eliminated and the edit routine was
simplified by using the premise that it is more efficient to dump large amounts
of required output on binary tape for later edit and plotting and to print only

essential data during problem run time,

Sinve the code was designed to be driven by one of two dissimilar methods,
flyer plate (plate slap) and energy deposition, it was decided that a con-
siderable amount of computer time could be saved if the twe options were
hendled in separate codes. The energy deposition code is now called PUFF and
the plate slap code is called P PUFF. A great simplification in FORTRAN cod~
ing resulted from this division es well as & reduction in core space and
computer time required. During this revision cgs units were incorporated and

the equation of state was completely divorced from the hydro loop.

The present code consists of & main program where the hydrodynamics is
accomplished and from which the other subroutines are called as needed. Eac’
routine has been extensively rewritten and simplified with the exception of

rezone where only minor corrections have been made.

PUFF and P PUFF are essentially the same except for the generator sub-
recutines., The section dealing with the generator subroutine points cut the

major differences between the program.

R
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SECTION II

MAIN PROGRAM

Yariables and counters used only in the main prugram wre initielized
there instead of i{n the generator subroutine, Except for local varisbles
veing Initialized, all calculations in the main program are contained in the
time or cycle locp. The time loop begins with the maln hydro lecop. This
loop starts with the first zone, advances in time all quantities associated
with that zone, and proceeds with each zone in seguence until all zones have
been advanced to the new time. After the hydro loop is completed, numerous
checks are made to determine if the problem is complete, if & rezone is
possible, or if one of the edit options is desired. If the problem is not

,
8 new time =t

ep is caleulated, the cycle counter N is advanced

, 8nd a new ¢ycle is started,

The velocity U, the ordinate of the zone boundery X, the specific
volume V, and the artificial visoesity Q are computed in a standard
Lagrangian manner. The pressure P, energy E, and sound speed CS are cal-
culated by use of an interpolation method using values returned from an equation-
of~state subrountine. This method was developed at the Air Force Weaporns
L.boratory and eliminates the requirement that the equation of state be in an

analytic form.

A tentative time step is computed using the Courant condition modified for
the use of artificial viscosity. The actual time step used i{s the minimum of
the tertative time step, 120 percent of the old time step, or 1 one-iindredth
of the energy deposit time.

The Lagrangian edit records the time-pressure history of the first zone
in the material to the immediate right (downstream) of the chosen zone boundary.
This edit is accomplished in the main program since it is exercised every cycle.
The zone designated as a JEDIT 1s not allowed to collepse in rezone. Ex-
perience has shown it best not to designate consecutive zones as JEDITS unless

one 1s very careful with the initial zone size.
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SECTION III

GENERATOR

1. Introduction

The generator subroutine is called at the start of s problem to read all
input data and initialize quantities needed in the problem. It is arranged
in indeperndent segments which are executed sequentially. All input values

are printed out as a check of the data arrangement and for future reference.

The zoning for both PUFF and P PUFF is computed using a sequence of geo-
metric progressions. This is accomplished using two sets of variables RZ
ard NZ. The RZs are the common ratiss and the NZs are the zone indexes

which terminate each progression.

The only essentisl difference in the generators of PUFF and P PUFF is
that PUFF determines an energy deposit rate S5 while P PUFF sets a velocity

profile. These items are discussed below.

2. Energy Deposition {PUFF)

The absorption coefficients are computed using the formula

B
i = p*AA-(h-v) .

The values of AA and B sare input numbers referenced to 1 kev that change

with materiul and absorption edges.

One may use the energy spectrum obtained fron a multiple bleck body source
or may input an arbitrary spectruam. The arbitrary spectrum may be described
by as many as 109 velues of energy and corresponding h°v intervals. PIFF
now uses 109 values of h*v/KT in the black bedy calculations instead of the
100 used in previous versions. This change was made to improve the high energy
section of the curve. An energy deposit rate, ©SS, is computed for each zone

using the atove values in the standard exponential absorption formula.

3.  Piate Slap (P PUFF)

P PUFF is designed to simulate the reactions caused by hitting a stationary

plate with a piece of material {the flyer plate) moving at a given velccity
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upon impact. The starting conditions for the problem simulate those at the
instant of impact.

The velocity of each zone in the flyer plate, excluding the last, is set
equal to the input variable UZERO., Provision is made %o smear the velocity
drop, from UZERO to ZERC, over five zones. The velocity of the first zone in
the target is set at an input fraction {UFACE) of the flyer velocity. UFACE
is used to match the acoustical impedances of the flyer plate and the target.

ZFP

Zpp * Zop

The velocity in the last zone of the flyer plate is the average of the flyer

It may be computed from UFACE = , wWhere 2 = * sound speed.

?o

plate velocity and the velocity of the first zone in the target. The velocity
of the second zone in the target is one-half that of the first. A print of the

calculated velocity profile is given.
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SECTICN IV

REZORE

1. Introduction

At its pest, rezone will introduce small perturbations in the solution.
At its worst, rezone can corpletely destroy a problem. It is hoped that with
Judicious use the errors introduced will not affect the result by more than a

few percent. The computer time saved is substantial.

The rezone routine was designed for a single pulse moving through a mesh
having initial zone size incresasing with zonal index. Since available com-
puter time limits a problem to a few hundred zones, rezone tries to distribute
the zones where they are most needed. The routine attempts 4o keep the resolu-
tion under the pulse constant by reducing zone size as the pressure peak
approaches., Certain sections of the mesh are relatively inactive and will
allow larger zone sizes. The collapse routine will combine two neighboring
zones into one if certain conditions are met. The dividing and combining of

zones is done in the divide and collapse routines respectively.

1st zone 1st zone 3rd zone zone of 20th

in mesh left of ty left max zone

expanded max pres- of max pressure irp front

less than sure hav- pressure of zone

20 ing less of max
than 2/i0th pressure

max pressure

Figure 1. Rezone Reglons
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2. Divide Routine

The divide routine cperates on twenty zones immediately in front of the
zone of maximum pressure (regicn A, figure 1). To determine an appropriate
size for a test zone, the positive momentum of the main pulse and the maximum
pressure are used to construrt a thecoretical triangular pulse which is assumed
to be moving with velocity equal to the sound speed of the zone of maximum
pressure., The pulse length of this thecretical triangular pulse is found and
divided by an input number, ZPUL. This distance is used as the "optimum"
zone size in the region. Any zone larger than this check size is divided in
half. The divided zone is then checked to see if it should be redivided.

3. Collapse Routine

The collapse routine combines adjoining zones in regions B and C in
figure 1. Region B is assumed to be more amctive than C. Region B extends
from three zcnes to the left of the zone having maximum pressure to the first
zone to the left having a2 pressure less than two-tenths maximum pressure.
Region C ©begins at the left boundary of B and extends to the first zone
in the mesh which is expanded less than 20 percent, or to the first zone if no
zone is expanded 20 percent. In region B +the optimum zone size computed in

the divide routine is multiplied by one-half the relative volume (p,/p) of

the zone of maximum pressure and this quantity is used for the optimum zone

size in the region. Each zone in the region smaller than this check size is
combined with an sdjoining one. Region C uses a rather arbitrarily determined
length for its zone size check. The length of the region 1s divided by the
input variable JRZL and used as the optimum zone size. Fach zone in the region
smaller than this check size is combined with an adjoining zone. Zones desig-
nated as material boundaries or JEDITS are not collapsed. The collapse routine

is presently entered only once every 100 cycles.
L, Comments

If one is interested in the back part of the mesh (reflected shocks, etc.)
at later times, JRZL should be increased to something like 100, A JRZL of 20
will allow very large zcnes at late times which will effectively damp pulse

movement. A ZPUL of LO is adequate for most problems.
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The divide routine may be bypasgsed in a problem by initializing Z2PUL
tc zero, The collapse routine may be bypassed in a problem by initializing

JRZL to zero.
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SECTION V

EDIT

1. Introauction

Elaborate edit routines usually consume & sizable percentage of the
computer time used by & problem. This fact leads to a conflict between ob-
taining sufficient edits to ensure sdequate Xnowledge at all points of interest
in the problem and the computer time that is available for the problem. “ompli-
cated edit routines also prove difficult in converting from one computer to

another.

The present edit routine is divided into two parts. The first part stores,
at designated intervals during the problem, all zonal variables and other se-
lected variables on binary tape for later processing. The second part of the
routine prints a sufficient number of key variables to enable the user to
determine during run time that the problem is progressing satisfactorily, and,
after prcblem completion, to determine points where more detailed edits are
wanted. This method has the advantage of using the minimum amount of computer
time while providing the maximum amount of available data. It has the dis-

advantage of requiring the user to wait longer for the final edits and plots.

The Air Force Weapons Laboratory uses the Cal Comp automatic plotter for
most PUFF data presentation. The most commonly used plot program simply plots
the pressure versus distance for a given time, although more complicated

programs exist.

2. Qutput Variables

All variables printed in the edit routine are defined below.

N Cycle number.

TIME Present problem time.

DTNH Present time step.

JSTAR Zone number of the last zone in the mesh (from

left to right) that has a velocity greater than

10_3 cm/sec.
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XJIPMAX

JPMAX

MVPULSE

MVFPREC

MOMENTUM

DTPP

DTPULS

ETOTAL

EMVNEG

EMVPOS

L-BOUND

The maximum pressure contained in the mesh.

Coordinate of the zone boundary of the zone

having maximum pressure.

Zone number of the zone having the maximum

pressure present in the mesh.

Sum of the momentum of each zone from
JPMAX+3 back to the first zone which as a
negative velocity.

Sur of the momentum of each zone from
JPMAX+h out to JSTAR+1,

Sum of MVPULSE and MVPREC. This expression
is computed by averaging the zone mass of
two adjcining zores and using the velocity
of the boundary between.

Pulse width computed using the expression
EMVPP/PMAX.

Pulse widih computed using the expression
EMVPL/PMAX.

Total energy of the problem, computed by
sumning the kinetic and internsl energy

for each zone. The units are calories.

Total negative momentum in the mesh.
This expression is computed by averaging the
velocities nf two adjacent zone boundaries

and using the zone mass of the zone between.

Total positive momentum in the mesh. This
expression is computed by averaging the
velocities of two adjacent zcne boundaries

and using the zone mass of the zone betveen.

Coordinate of the left materisl boundary
(x(1)).

TN
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X(JBND1)

X{JBNDZ)

R-BOUND

JFIN

Coordinate of the boundary between the first
and second material. It will be zero for one~-

material problems.

Coordinate of the boundary between the second
and third material. It wilil be zero for two-

material problems.
Coordinate of the right material boundary.

Zone number of the last zone in the problem.

11
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SECTION VI

EQUATION OF STATE

1. Introduction

PUFF can now use any egquation-of-state subroutine that will return &

pressure when presented an energy, density, and material index.

The present egquation of state is probably the greatest source of error
in PUFF other than rezone. The pressure is computed using one of two functional
equaticns: one for sclid regions and one for vapor regions. If the zone is
compressed relative to ambient conditions, the solid state equation is used.
If the zone is expanded relative to ambient conditions, the vapor state equa-
tion is used.

2. Solid Phase

The solid phase equation is based on the Mie-Grilneisen equation of state

(reference 3). This equation appears in PUFF as

2 3

P=Cu +Du" + Su” + GpE

shere u is p/pU-l, G 1is the Grineisen parameter and E is energy density.

C 1is determined by the product of ambient density and the weak wave velocity

squared. Each of the Hugoniot pressures is multiplied by the expression

(1 - E%E ) and these points are least squares fit for D and S wusing C as
a known parameter.

3. Vapor Phase

The vapor equation of state is a fit to the Thomas-Fermi-Dirac model in

conjunction with a modified y-law gas equation of state (reference L),

The equation appears in PUFF as

1

1/2) (g (1-exp™1- 1111
o n n

P =nlH ¢+ (G-H)n

12
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vhere n 1is o/o0 , H is (y-1) effectiv~ for small n's, Es is the

sublimation energy, sand N is determined from the expression

C
B = G(EFEET .

C, G, and E are defined above.

It is easy to show that the vapor and solid equations have & common limit

of GpE as the limits n+1~ and n+1' are taken respectively.

L, Two~Wave Formulation

The most current version of PUFF contains an option for a two .wave

structure in the solid phase equaticn. See figure 2.

CusPl ==~

0 CUSPA »

Figure 2. Two-Wave Structure
For wu's such that 0 < u < CUSPA, the pressure is computed by the normal solid
equation. For u's such that CUSPA < u, the pressure is computed using the

expression

P = CUSP1 + cl(u-cusm) + Dl(u-CUSPA)2 + .‘al(u-cusplsd3 + G'0°'E

13
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Cl . I)1 , &nd Sl are computed in the same manner as C , D, and 5 after
translating the origin to the point (CUSPA, CUSFl).
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SECTION YII

INPUT VARIABLES

This section gives a workavle definition of all input variables used in
both FPUFF and P PUFF. Those followed with & number 1 are used only in PUFF.
Those followed with a number 2 are used only in P PUFF. All other variabtles

are common to both codes.

AA(M, 1) (1) Constants used in computing absorption
coefficients. The dimensions are
cme/gm. See section on Genersator sube

routine,

ANGLE (1) Angle in degrees of the X-ray path measured
from the normal of the material. A gzerg

value indicates perpendicular alignment.

B (M,1) (1) Dimensionless constants used in computing
absorption coefficients. 3ee section on

Generateor subroutine.

CKP A problem stop parameter. The problem
vill terminate when the maximum pressure

reaches this distance in centimeters,

CUSPA (M) u,g% -1, corresponding to an inflection

point in the Hugoniot data.

CUSPC(M) Equation-of-state constants used in the
CUSPD(M) two~-wave solid phase ezquation. The units
CUSPS(M) -
are dynes/cm~ . See section on Equation
of State,
CUSPG (M) Griineisen parameter for the two-wave

solid phase equation. It is dimension-

less.

(@]
C

vy
ad)
-
3

. . : .2
Value of the pressure in dynes/cm’ cor-
respending to an inflection point in the

Hugoniot data.

15
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DISCPT Description of the problem. Up to 80
permissible Hollerith characters may
be used.

DX Size of the first zone in centimeters.

EE(L) (1} Total energy in cal/cm2 of each black

body. For problems where ANGLE # O,
the total energy for emch black body
should be multiplied by cos (ANGLE).

EDGE(M, ! (1) Values of h'v where the absorption

coefficients are discontinuous.

EI{1) (1) Energy in cal/cm2 corresponding to
each interval of h-v in an arbitrary
spectrum problem. For problems where
ANGLE # 0, each value of EI should
be multiplied by cos (ANGLE). EI is
computed in & black body problem.

EQSTC (M) Equatiocn-of-state constants used in

EQSTD{M) the solid phuse equation The units

EQSTS(M) 5 )
are dynes/cm . See section on Equa-
tion of State.

EQSTE(M) Sublimation energy of material M in
ergs/gnm.

EQSTG(M) Grilneisen parameter. It is dimension-
less.

EQSTH(M) (y-1) effective for low valves of
o/po. It is dimensionless.

JBND(M) Zone number of the last zone in =

material (M}. The JBNC of the last
material shouid be initialized as zerc
for the code, i.e., JBND (NMTRLS)=0.

In a plate slap, {f the flyer and target
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JCYCH

JEDIT(I)

JFIN

JRZL

JZPUL

LOZHIZ

MATL(M)

NBB

NHNU

(1)

(1)

are the sume material, the
JBND({1) = JFINZ.

A problem stop parameter. The problem
will terminate after running this many

cycles.

Zone number where Lagrangian edits are

desired.

Zone number of the last zone in the

problem.

Arbitrary number of zones desired in
the collapse region of rezone. Should
be 20 to 50 for one-pulse problems, 40
to 100 for two-pulse problems, and 20
to 100 for plate slap problems.

Zoning number used in rezone for di-
viding in front of the pulse. A value
of L0 is good for all problems. 2ZPUL
is set equal to JZPUL.

Flag used to allow use of rezone in a
tvo-pulse problem. Set to zero for
one-pulse problems. Set to 1 if the
right pulse is predicted to be dominant

in two-pulse problems.
Material name or description.

Number of black bodies used. Should be

1 for an arbitrary spzctrum problem

Number of matched values of h-°v
intervals and energy used in the arbi-
trary spectrum input. If zero, used as
a {lag to select black body energy

computation.
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NJEDIT

NMTRLS

ROE(M) {1}

NPRIN

NRZ

NTAPE

NTEDT

NTEST

NZ(I)

PMIN(M)

RZ(1)

Number of Lagrangian edits selected.

Bumber of materlals. In a plate slap,
if the flyer and target are of the
same material, then NMIRLS = 2.

Number of edges {discontinuities in
absorption coefficients) for each
material.

Controls the frequency of printed edits.
Edits will be printed at cycles which

are integer multiples of this number.

Number of zoning ratios used in initial
2oning.

Controls frequency of data dumps on
binary tape. Information will be stored
at cycles which are integer multiples

of this number.
Number of time edits selected.

A read check variable. Should always be
set to 30. If there are too few or too

many data cards, the problem will stop.

Zoning number which changes the zoning
ratio (RZ). The code requires this
number to be 1 less than the zone where
the ratioc is wished to be changed.

Minimum pressure in dynes/cm2 alloved in
the mesh for material M. Approximates

the dynamic tensile strength.
Ambient density inm gm/cm3 of the
material M.

Zoning ratio used in geometrically

zoning a problem.
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TEDIT(I)

TIME

T8

UFACE

UFIN

UZERO

(1)
(1)

~~
bt
e

{(2)

X-ray shine time in seconds.

Temperature in kev of esch black body.
May be read as zerc in an arbitrary

spectrum problem.

Storage for n-v/KT values for black
body problems or h'v values for

arbitrary spectrum problems.

Problem times in seconds where edits

are desired.

First time step in seconds. This
variable is later used for total
problem time. 10“12 seconds is a
reasonable figure for most problems.
A problem stop parameter. The
problem will terminate when TIME

reaches this time in seconds.

A constant used to smear the velocity
discontinuity between the flyer and
the target over five 20nes. See

section on Generator.
] 1st zone of the flyer plate.

Velocity of the flyer plate,.
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PRGGIRAM PUFF
THIS 1€ PUFF FOR UEPOSITION ONLY FOR THL AFwL 1604 #»xswx

COMMOMN AA(G6+20)1¢ACI1I0¢109¢6)14BI620)CUSPLIIB)CUSPALSE) CUSPCIE)
1CUSPD(6) «CUSPGIE) ¢ CUSP () +DISCPTII2)+EE(10)«FDGE(6H20) 210104107
2 EQSTCIB)I+EQSTDIBI sEQETE(BI+ECSTG(EIWEQSTHISE) «EQSTNI(E) +ECETSO)
FIBNDILEI ¢ JEDITI10)«JORG(10) «MATLIEINCE(SH) s NZI20)«PMINIH) +RHO(E)
4RZI20)eSSIAN1IITIIO) «TSL (10O} s TEVIT(ZS) e X (B80!

COMMON CFPyDTNHIDTNG JCRK e JCYCS e JF TNy UPVAX 4 UPMAXT ¢ JRTL ¢ JESTAR W UX XD e v
1PUL oL INE +LCZHIZ o NeNEI NIEDI T NMTRLE o NPRINSNRZ NTARPE o NTLUT o PVAX .

2ODURWTIME « TS WTARE « 2PUL
DIMENSION (13140013 CSCINaEC1) V1) ZMUL) U]

EQUIVALENCE (ACP) e (ACIB02) Q) ¢ LACI1603)1¢CS)Ia(ACI2406) ) (ACII205
1)eVIelACIGL06) «ZMY e LACTABOT) WU}

ZERPOCES COMMCN
OC | K=149954
AA(K)Y=Z o

CALL GENRAT

INITIALIZE COUNTERS AND CONSTANTS

Cl=e2%

TWoCl=24%C1

CosG=C~ L0

FORCTN=4+%CCS0

=1

N= ]

S5C<=0

DTN=TINME

DTNH=T IME

HMYDRD CSTALARTSE HERQE
TIME LOOP

CwazM=0.

PMAX=0

Mz |

LL=1

CETeRVMING The LEST SOUNDARY CONDITIONS
UEIYzul 1 )=DTN®(G(2)+P(2))/2M(2)
XE1)=X{1)Y+DTNH®U L)

VAIN LCOPR FO mHYDRG CALCULATION

22

i0
3

40
50
60
7C
Iqo
JC
100
110
| e

130

-1/

140

©2
160
170
130
190

<10

22

230
P Ye)
E90
260
e7C
2R0
290
i0C
1z
1eC
240
340
se
60
Ede]
3npn
19¢
400
“l10
a4.:C
420
449
450
460
477G
ang
a0
Lor



L4
e

16
17

L S T D N VP |

v LT e JdF N

VL. =V elel)

0L =20+l

PCLosy g+l

TF el =UnN UMY Gealdea
LL "L+

[F tu=u TAR) Yeses
L) TV INIF (T N = T Ua e Y ue2)
TP Uveus)) 7a740
Lorie/Viu+s)

LS L) s

t -

CALL w7 Ter (U421 ald] o tu+. ) elLL)

Clus I zut ol )= TNY (R U2 ) +Uu( v+ =P U+l )=+ 1)) 02 (U4 1 Y4700 U+ ) )

Ir . ctofuri ) I=ler =) 17410611
LEUr T )= e

¥+l )=w U+l )+ Thmeyoo ]

Dzl os1 Y= 0)

VIEI+ 1) 2 (X (U+ ) ) =X(U)YIZ2MU+l)
VEVGz (VU411 1+VOLD)Y/ZZ 0

VIO TNHMROU/ 20U+ 1)

1F tHu+le) 1841230123

Ao+ 1Y = (DR COS=C1s T LU+ 1) 1 *U/VAVG
[F (Llu+l)=le) !30laela
WI+1)1=" o

U e
U+l Y=l
IF (TIVE=s W) 1%elFelo

SEECE DI N GUE S I R RV DR B Il SN
SC 7o 1R
[H(SECK)Y T ei741d
AU+ 1)zl (U]l 1+ (Ve IH(SOU= (T =DTR) )
LIzl e
N wuw=slesrviu+l)
LtzE (4]
Jakl WG T (Lt Lel ) enNWeP S e VY
MRS AEE R EICRIL B R T
ALL LGST (Ll el NoweF L o)

(J+112F U+l )= (04D U+ +QI U+ )+ LOLLIRTV/Z L o= (P =P2)/D(J+1))

U+ R+ 2=P )« (E(J+ 1 )=t SLiN /ST /TY
WID=e N 1#DNEW

TF (DVY & allel?

DEFUDG="N-v+DLTH

SC TO O —
AFULGEINEW=LLTE

TALL EUST (E(U+1)eDFLIGePFUTnG M)
LEORHO= (OFUCG=P(J+1 ) 1 Z{DFUDLC=ONE w)

16 (OPDRMHD) 22422427

COEEF D=

=0 TC Pa

SPrEe s CARTR (LPDRHO)

L OM1 2 (CPEED+TWCII# T (V1) =FIRCSIADUIZIXEY 1 1=X{J))
STtd+l )= PR

1o (B U+1)=PMAX)Y C6echHo
(SRS & ISANURE O

23

=10
=7
Pt
-C;ac
390
S6C
577
S80
5Q0
600
612
& C
630
&an
0
FOD
(ade
[S34e
(ANl
700

71-

730
cac
70
760
70
8¢
730
200
1
3.0
Q3¢

- nan

egd
1-te
270
PR
890
200
%10
RFido)
30
2540
nED
960
270
177)
a9~
100¢
1010
10<2
1520
1047
102
106¢
1C7C




U W

[

2t

[T ]

A b £} €Y (1

[CSREN IR BT -

b L

41
g
a3

4 &
45

49

SRR {IVE
-

3
wal M

JREMAX= 4]

1E (S 2MacK M) Y 272427478
SEIMzEw 2M|

Mai{

IF (UuiJdely) 3329433
IF (N=1) 3043231
JRMAX ] s girMAX+ L D
IF(LDZHEZY 31438431
IF (=J3Tam) J32.732.30
JSTADe

GO TO 34

CONT [NUFE

MAIN LOOP ENOS HERR

EXIT AND EDIT CONTROL

[F (TIME~TS ) 3%427427

IF (NeJ{v(CS) 3643737

IF IX{UPMAXI=CKP)Y 41 37437
FLAG=1 «

WTAPE= 1,

CaLl EDIT

END FILE 4

IND FILE &

REwIND &

RE®INZ &

IF(FLAG)Y 3%9.40.39

REwIND 43

ERfels

CALL DOTF

PAUSE

1F (SENSE SWITCH 2) 42.44
PRINT 43N

FORMAT (2iH SENSE SWITOH 2 12 On
SC YO 28

IFEXMODFINGNTAPE)) 46448246
WTASE =,

Caclk ent7Y

32 TO 48

IFIXMODFEINGNPRIN)) 46147448
WTAEE =

CALL ECT

CvLE ACVANIE

SREMSMINIF (WP ER2V o] 4 2#T TN
IFINJETTIT) 424051645

WRITTS TaoE G NJEDI T oMy TIME
CO =2 t=zleNucll?

Ju=JESITOL)

w1 TE TARE 44 JORGUI) w7 0ITT e B

IF(SDUR=TIMEY 57402482
SKIO2MIVINIF 2L o uny XEM)
DITN=DTN—

DTrriz b 20

2
CaLL wEZONE

24

a8

[ B ]

Lol & e

S bk R ms ae e Wt e

[

bt N b b mn

F U v

Mo wd e B e

e 7o

I

[S RN I+ L

ey GOy Y Oy L

|

V)

[EL NPT (AN
VIR S U ST JE VO

Yooy e 0y () (o2

¢

o

EEL R B R N 8

3

IRIE & B R

3 0 g

IR

Y (> (3 ')



bl

o6

¢ (TECITII)) L8458454

IF INTEDT) S5¢S7¢55

IF (TIME+C™Nm=TELIT(I])) S5B+SB4S6
CTNHM=TEDIT(]1)=-TIME

NTEDT=\
GC TO =n
WToaPE =1 .

CaLu D17

I1=11+1

NTEST =)
TINME =T VM ¢ T
CTN=DTN+MN TN
NN+ |

IF (OTNH)Y SGe8G42
PAYSEZS

sC TO 2

ENU

16SC
1660
167¢C
. 68C
169C
1700
171¢C
172¢
173C
1742
175C
1760
1770
17890
179¢
1a¢e
141C




GENERATOR SUBROUTINE FOR THE PUFF WMYDRO (ODL

SUBROUTINE GENRAT

COMMON AA(6+20)sACII0410946)4B(6:20)1CUSPLIO) yCUSPAIE) sCUSPCIL) ¢
ICUSDD(6)OCUSQG(G)OCUSPQ(G’QDISCPT(lZ)tEE(IO)OEDGE(éceo)'El(lO!lCd)
2eEQSTCUB)I sEUSTDIE) s USTEIG) sEQSTGLE) sEQASTHIE) sEGSTNISE) +EQASTHIE) o
JJBNC(G’QJEDlT(lC’OJOQG(10)OMATL(6)ONCE(6)ONZ(ZO)ODM'N(é)QRHO(C)l
GRZI20)14SSU(801)ITII0 «TERL(IOI)TECITIZ2S) «X(B01)

CCVMON (KPP s UTNH DTN JCK s JLYCS e JF INGJIPVAX s JOMAX] « JRZL s JHTAR ¢ UXXD ¢ I
I1PUL WL INE «LOZHIZ«NoNEB NJVEDI T NMTRLS JNPRINGNRZ NTAPE JNTEUT PMAX 4
SSDURTIME o TH o WTAPE o PPUL

DIMENSION Pr1)2¢Ul1)eCSLIIECI)eVIi)IeZMI1) ULL)

EQUIVALENCE (ACPI¢(ACIBO2)eG) s (AC(I1602)4CS)e(AZ(2404) )AL LENT
1)YeVIe(ACLLL06) s ZM) e (AC(4B0O7)eV)

P

FORMAT (1 0AR)

FORMAT (8110)

FORMAT (BEL!1Ce3)

FORMAT (2E15,47)

FORMAT(IHOTHEITOT =zE€15.7)

FOOMAT (1 HCABHLOZHIZ =110)

FORMAT (4SH ERROR=-~INPUT CARDS AKE NOT PROPERLY PREPARED)
FORMAT (2511 INPUT PARAMETERS FOR - =/1HQ10AR)

FORMAT (46H #a#%s THIS PROBLEM WAS RUN N RUFF/L1E04 *uxns)
1o FORMAT (13m TARLE VALUES/(I0EL15e367))

11 FORMAT (1 HO6X s IHNDBOEX AHNRZCAUX ¢ SHNMTRL 3EX « AHJIRZLEX « SHJIZPUL S X « SHNPS.
1 INEXsSHANGLEZG6I104F1063I)

e T

I Jou &

'’

12 FORMAT (/7171 2ONINMNG CONSTANTS/Z/Z) .

13 FORMAT (3Xe6H REZIIDE1Q063¢8H TO ZONE &)

la FORMAT (//745H BLACK BODY TEMFPERATURE AND ASSCZIATCD ENLRGY)

19 FORMAT (12+ TEMPERATURE «5Xe8BrH ENCRGY )

16 FORMAT (1H E10e63¢6XeEL1043)

17 FORMAT (I1HOSX e aMJIF INEX e SHJICYCSEX e SHNTE TEX s SHNTARPL 7X ¢ JHICKPEX 1 2HT SE
IXedMT [MEGEX s GHSDUR/G11004F1063)

18 FORMAT (2S5HOMATERIAL PROPERTIES FON ABSX ¢4HRHNOZELI Qe 209X e THFRO:Y U~
115:2Xe5HTO J®]5)

19 FORMAT ( 1HOOXaSHEQSTCIOX +SHEGSTUICX +SHLECOTEICX «SHEGSTGIOX ¢ SHEQSTH]
1 ' XeSHECSTSICXeSHEQSTNLIIX +GHPMIN/BEIS.S)

Pie; FORMAT (1 HNAX ¢ SHCUSP L 10X ¢« SHCUSPATIDX ¢ SHCULZPTIOX 4 SHCUSPDIOX s SHCLUING
L10X e SHCUSPS/BETISS)

21 FORMAT (///75H NOEE]S5,23Xe3H AAGIBX12H 3elOXeTH EDGE//Y

22 FORMAT (E37e5¢£20e5:€254%)

<3 FORMAT (1+1] +10A8+/5+0 J EXe2HDOXTI IX e IHX L IX e QHERGSIOX ¢ IHCALICK o
1 7THSUM CALTX s THERGS/GM7X « BHVELOCITYSX ¢ 9HZONE MASSGX« 1MHI/Z/)

ea FORMAT (1= 13:8C1445¢14)

25 EOPMAT (1m])

e FORMAT (IMCIOXelaHTHE TEDITS ARE/ZI0EI0.3/)

27 FORMAT (IHCIOX14HTHT JEDITS ARE/Z10110)

28 FORMAT (210 MATERIAL THICKNILS 2L1063)

< .

l RELD DATA

26




wl

a.

«3
a4

a3
)

REAC ZeNMNUSNTEL T o NUTT I TLOZ2n1 7

IF INrNG) 29033426

LA Gt Tl ezl e Ida =l o NHNU)

5C 7O 31

CEAL 3e( T (I)el=1el09)

AL 1ol SCRTEINel=1010)

IFINTEDT) 313437, 3¢

GTAL 3etTeEDITUI) 1=l WNTEDT)Y =

IFINJLUIT)Y 2E4v39434

REA CetJEDITII) al=21oNJEDTIT)

REAL DaNUUeNEZC oNMTOLS ¢ JRZL « JZPULL WNPR TN NTABE
JPLL=2JUZRUL

RELL 3+4ANGLL

NMT aNMTILSE =

CEAL @ (NDE (W) M2 ] JNVTRLE)

CEAD 1e5TURSITIL)I «EF (L) sl=1 o N2

TF (NMT)Y 37.37.36

TEAD 29 (JBNCIM) eM2 ] «NVT)

WEAD 2 JFINVINZIL) sLz2] ¢NR2ZC)H

REAL 2WeDXeTIMEC(RZ (M) 4Vs] ¢NIZC)H
SXEDX/RTLY)

0O 38 =1 «NVMTRLS

SEAD L eMATL (M)

READ A, OHO(M) JEQGTC (M) JEQSTD(M) +EQSTE(M) s EQSTG (M) +ECSTHIM) 4EQETSIM
1YePMIN(™)

~EAL 3|CU5°1(M)0CUS:L(M)oCUSPC(M)OCUSPD(M)oCUQPG(N)oCUSPS(M)
COSTN(VYREQSTCIMIZEQSTGI(MI/Z(EQSTE (M) #RHO (M) )
QLU ENCE (W)

NEAD 2e(AA(Me] 1eulMel)sEDGE(Meal)al=1 oNCL D)
SEAD 30LKPTH

BCAD 24JCYCS OoNTEST

[F INTCAT=22) 30440437

ERINT 7

TTCP

JCK=0

4Xx0=C

NRZz=S,

ANGLEL 2C 24F LANGLE /572957795

IFINJECITY 6344 41

20 42 1=14NJEDIT

JORGUIY=JEDIT ()

CALCULATE ALSORPTION COTFFICIENTS

IFINHNG) 44 e5C 04

CO 48 VY= 1«NMTRLS

ng]

50 48 1=z1eNHNU -
IF (EDGE(MeKI=TRL(])) 46:86447
<K+ ]

5C TO w8
AC(lclo")l-nHC(M)’Aﬁ(M.K)O(TBL(l)"B(MoK))/ANGLC
CONTINUVE

EITOT=(,

30 a9 Jli=x] o NmAY

EITOTsE [TOT+E 1 (101 1)

50 TC £8

27
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P N

2680
o690
=700
J710
i Fils ]
2730
« 740
27:95
<760
<770
2780
2790
<8500
251¢
2R2e
30
PRI Y]
&nes
P32l -Ye)
QET0
2K80
24uGeC
2900
«910
Pafcde]
&NAD
onad

o)




(I AR,

[0 NI )
& WM

EITOT=0,

DO Sa4 Mz]1NMTRLS

DO Sa .=} .NBB

K=l

DO S4 121+109

IF (EDGEIMXK)I=TBLLII®T(L)) S2:52.53
K=K+ ]

GO TO Si%

ACIL« I oM)IZ=RHO(MIBAA(M, =R (TBLITIXT(L)I*2B (MK} /ANGLE

CONT INUVE

DO 57 L=1.NBB

DO ST I=1.109

IF (1=52) 55:55¢%6
EltLelY=2EE(L)®*, 01

GO TO 57
Fle1.+1)1=EE(L) 4,001
CONTINUE

" COMPUTE OX USING ZONEING CONSTANTS
LZ=1

DO 61 Usl«JFIN

1F (J=1=NZ(LZ)) 6085960

LZ=L2Z+1

OX=DX#RZ(LZ)

X(J+11r=x{J)+Dx ¢

ZONE CEROSITICON

L5

CO 71 JU=zti+JFIN

ESuMEl,

IF (J=JBNC(M)) 636246

MM+ |

IF (NHNU) 64¢674854

CC 66 l=21NHNU

I€ (T1t1el)=145=20) 66165465

E17251 (141181 ¢=EXPFIAC(LI el eMIMIX{Je]Y=XTIJI)}))
El(leld=flilely)=EL7

EsuMaESUM+EL 2

CONT INUE

50 TO 70

OC 69 L=1.NBB

DC A9 1=1.1CO

IF (El(Lel1=]1,E=2C1 65.68.68

E122T 1L eI 2 (] a=EXPFAC (Lol «M)#IXIJel)=X(J)}))
EliLel )l I(Lel)=-E12

ES IMBESUMSE]Z

CONT INUE

S J+ 1 ISECUNMBG L IBEET/RROIMI/ZIX(J+1)=X(J))/7S5DUR
18 (550 U+1)=1eC12/3%01*)) T2.T1 7!

CONTINUE

CLEAR STORAGE TO ZERO FCR HYDRO

CC 73 1=14560F
alo1y=l,

Best

28

avaied!

2960
PGy de]
CAns
2930
3002
3¢ic
3020
3030
3040
30%¢C
2040
a07o
3082
3cs0
3150
31
Jizg
3130
140
31530
31¢0
3170
31RC
3ts0
Ja200
3210
322¢
3230
3240
280
3260
3270
3282
3290
3300
3310
232C
3330
3340
33s¢
3360
3378
338¢
33%9¢C
2400
341C
3a2C
3435
34640
3453
J4ED
LT
ez
3a9¢
3soc
3s1¢
kL y2e

o GooY



[N}

)
e
78
79

[
g e

SET UP ZONING FOR HYDRO

M=}

D078 Uz240JFIN

VLI a/TnC M)

IMLIIs X (JY=X{U=1V /v
19 (J=JBRND(M)) TS5474 75

M=zyie]
CONTINUE
START INPUT EDIT
PR INT
PLINT 14(D12C0PTIK)eel o 1)
SINT 3

PRINT 17 (THLITI)el=14109)

PRINT 11 eNBReNRZS o NTELS s JRZL « JZPUL « NPRINANGLE
ERINT S, 1TOT

OIIINT A GLN?PHIZ

ORINT 12

PRINT 13¢(RZU1)1eNZ(T)elz]NRZC)

POINT 14

POINT 15 '

PEINT 15(TUID)«EECTY eI =] sNESY)

PLINT 173 F INGICYCO o NTESTINTAPE +CKP TS TIME « SDUR

TE(NJITYITY 7477076

CSUINT 27 JEDITUI) el 21 oeNUEDT T
IFUANT .Y ) 736794075

PRINT 26(TZOIT(1IYal=1NTECT)
Jetl =1

RINT 2%

Do RE W] (JNMTRLE

IF (J5NTIVY)Y B1e3C081
NANREIVER BN

GC YO Az

Je S EUTINTCNY)

TRENSIX{ JP2)=X(J81)

SCINT SO MATLIINV) JRHC (MY e US o0B2
Sl =y

PTINT 20 T NS

EINT 1Q4E0STC M 1ELSTOIM) +£QSTLIM) JECETG(M) ¢EQSTHIM) ¢EUSTS () o £0S

TN «PRENCY)
Pt Tos (MY )Y R4vB4 427

PIINT 20,CUSPlI (M) CUSPA (M) JCUEDRCIM) 4CUCODIM) ¢ CUSPG (M) s CUSPS (M)

NTED2NOE (V)
POINT 21 «NCED
PR INT 22¢tALIMGI) «B(M])EDGEIMIT) ¢« =] NOED)

CONTINUE
ZTIRT DERPCSSITICN ELIT

PQINT 23(DI15CPTII)el=1010)
M= 1

CUMCAL =

0O Q2 Us2«JFIN
ELS= T () XSIUR

29




[T (=02 NTUY)I4101 T B AT

T {70 % "QCT UMy a7 ) S is,
10 (LUETLR)Y 20,0 .,G"
JYen( J=1)

(

TPASFOLRRHI (VMY #DX
CALPAZT IAPAR] G =T /4, 186
AL=TLVMIALSTALPA

TF{XYTOF LU 2)) Q248 o500
SRINT DO T17 00T LIy 1210 1™

Dhaa e TUXaX ) e RO aLalP LML AL o b

30

Lo

(SRR QUR I g LN GV IFRV]

E SO < SO S 3

oo e .-
U P o
[T
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Xl Y =Wl == X ) 1 e litels

[ VA B T e A A S P A e A SRS G S o «. o™
G R S A oo

@ .7

RS AGHEIEUI e AT Il 0TeE ) et T I eCUSPLIIB) s CUSPALSG) «LUSPL(B]) Wl

TR Y G TSR GIE) e T TR AT T ISCETLIZ2IEELIOIAFCGF(HCONE L2010 G ian
ST TR ) T LSTI IR fFURTE () «EQGTCIE) sEURTHIS) sEQSTNIB) «L0STS(0) @ a6l
Ad (e CITOIIN W IR CIDI e MATLUA) o NIE(E ) oNZUDTY PP INIS) «RHTIO) o 4.0
T, T ) (271 e 01 e Tl T1eTEDITIS e X (B8O 4 46D
a4 372

oo Ll e Tt Troa L0 a L v, adF TNeUPMAX s IPMAX T ¢ URZL ¢ JSTAR ¢ uXXTe a4 oeil
i WL 1T E AL o7 MI Y e’ = e v DI T eV TROLS e NPRININRZ «NTARE «NTEDT «PRAK, 43900
e T T g T e TADT G T 4sa00
Lealld

! PRt b S5 BN O5 S0 T Al SN U O TP SR SN IRV SN BN I A K S0 YR UL 40 IS | Wi D
Lo

o Tl E Nl (AC P (sl HNC ) o) e (ACEIEI3 14 l8) e (AT 400G ) e (AL aadan
e el G T B Y T G LACTGRAT Y v ) . ' aasC
RO C “wheD

w4 78

¢ tta (" 17630061 barl
Py et

DEPONY SmE A CF MATN PRESSURE PULSE L 3-%eks}

, asS10

TNRCH=" assn
v1TabS =1 430
1F (Ui PAX=U R L =JRZL=JPaX]) B7:87¢7 =X el
LT 4c =L
A “SED
2T 6 U=l eulTAR 470
18 (J=UnND(M) ) 44304 qeag
Mz o+ 45G¢
1€ (R (VI*V(J+11=16e2) TeS5e= LY laled
RAVENN] 4610
CONT INUE as82(
IF (2L ) @8ebsie= 63D
AEEIST-IRY.8 ] 4666
WKLY S W ( JOAAY ) “wsEnl
BT, . 46D
TOPLFRYRL AU I I RGBSR (2 (UM )+ THAI)) GhT7C
TF (U(J¥=1)) 1722410 DX 2300
1€ V=11 1712011 LESD
ATV 4700
o€ Toe e 710
Sz uPVLX 4G w750
SyDTE T, “ 750
LB WIS S A (TN UN ) S ZM (UM 1)) 4760
TE V=0T TAD) 14sléeiF @730
tre «7ER

c 12 w772

Tty L e yETe w70
SOD s OMAX e}

D7 X=D e TE S R L URENAXY /TR @50
BEISI~ L0 4 - 1N
WERUE M aiioe
MR N S I R G432
G-



e
13

20

26

1F {UnJPMAX=Z0N) 168846858

IF (J=ixxX0) 4B.48.20

CalL FO1 T

SCANCH=] &

JEINCs JF IN

GUAXCEJ

DO 22 MUKx] JNMTRLS

IF (U= {=UBNDIMCK )Y 23.21:22
JCX s MO

COMNT [ HNUE

MCKENMTRLS

ME = MCX

1F (JCK) 25428426

RZR= LS IX{J=1 14X {J) 1 =X {J=2)} )/ {X(J)=X{JI~2))
EL2E (U=~ )4RZIRAM(E(JI=E (U=l 1)
VLeW{J~1 1+RIR®(VIJI=ViJ=]11)
SCL=RC{ =11 +RZR¥(SS( U~ (U111
IF {(J=JONDIME)Y) 26273426

RIZFR=IX I J*1 )= SR (X (I} +X{J=1 1137 (XTS+ 1 i=X{Jm1))
ER=L(J+1 1+RZRWB(E(JI~E(J+1 1))
VRIVIJIJI4QZRB (v JImwV(J+1 1}
S55R=S5(J+1 14+RZRMB{ES{ I ~S{J+ 1)}
IF {(JCK) 29¢29428

RZR={ o FHIX{(JY =X LIJ-1 Y11 AUXTIY=ALI=-27)
ERzE(JI+RZR¥E(U1=E{ Ju) )}
VR=VIJI+RZIR® (VI )I=-VJd=] 1)
SERzEE (Y +RINB(SS{J) =85 a=11
GO TO Pg

RZN=( ¢S% IX{JI=X{J=1 13} /UX{ o+t )=xlJ=11}1}
EL=E(JI+RZRE{IE(UI-E(J+. )
VLEVIJI+RZR® IV~ 2+ 1))
SOLESS{JIPRZRMISS(J)Y =SS (s )}
XR=X{ 4}

Xi.z e S®{X{IYeX{U=1)}

ZMR = { XR=XL} /VR

ZMU = { XRw XL } / VL

UR=U(J)

UL s ((ZM Ay =2ZML 1 ¥ J=1 1+ {Z2M ) -2MRIBU( J)Y Y/ {ZML+ MR}
DEMN=14/7VL

CALL EQST (EL«DENRL «ME)
CEN=lerVR

CALL FOST (ERIDENIPR«VMEY

QL =Gy

AR=3TL D)

ezl

CSR=CS (L)

JDo=y

J1=ME

20 31 NME=JUDQeUFIN

IF (NME=UBND(JI )Y 31430431

JEND LUy ENME+]

Ji=zdl+]

CONT I NyUF

JAXx=J

Ja UF IN

X{J+1)r=x{J)

CiEJ+ Y=gt un
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IF (JU+4aJpAX) HU 86 RE
J=Jd+1
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PROGRAM P PUFF i C
THIS IS PUFF FOR PLATE SLAPS ONLY FOR THE AWFL 1604 #s»as P

COMMON (SIS0Q0)CUSPL (6 +CUSPALGY IUSPC(6) CUSPDI6) 1 CUSPG(6) tle
1CUSPS(6: +DISCPTI12)+E(S00)«EQSTC(6) EQSTDIB)EQGSTELS) +ECSTG! “C
26) +EQSTH(E I +sEQSTHIG) +ECSTSI6) s JBNDIS)I 4 JEDITILIO) ¢ JCRG(1IN) MATL(S) oM !
3Z(20)P{S00)sPMIN(SE)+Q(SU0) «RHOIE) WRZ(20) «TEDITI2D) e U(SOD) eV LT N

4x{50Q) «ZM(S00)

COMMON CKPeDTNIDTNH JCK o JCYCS e JF INWJUF N2y JPMAX s JRIZL s JETAR » IXX T 0 U°F
JTUL L INE N oNJEDIT s NMTRLS ¢« NPR ININRZ o NTARPE s NTEDT ¢ OMAXy T IVE s TS WU PESC cr
2WTAPE + 2PUL

ZERCES (OMMON L
e

DO 1| Kol .422% [§%e}
CS(K)=C, 16C
CALL GENRAT 170
leen

INITIALIZE COUNTERS AND CONSTANTS 120

2C

LINE=C i
FLAG=Q. PEVdel
Cl=148 . e
Cle.28 Kils)
TWOC1z2,4,#C1 JEC
C0SQ=CO#C0 o6
FORCS0=4+#CQ5C [Arie
11=1 FSEaTe]
Nz} iz
DTIN=T]ME =20
DTNH=T IME T
JETAR=UBND(1)+3 D
[ e}

HYDRO “TARTS HERE ral
TIME LOOP un

260

SKZ2M=z=0 . 7C
PMAX=0 . 2c0
M=} ' 3%C
LL=1 «00
DETERMINE TrE LEFT S0UNCARY CONDITIONS (B ¥e}
Y1) 2U(1)=DTN®(Q(2)+P(2))/7Z2M(2) [ ge]
X(1)=X(1)+DTNHRU( L) &g
'Y %Al

MALIN LOOP FOR HYDPC CALCULATISN wzl

WLl

JFINM] =2 JF IN=] w70
DC 22 J=]+JFINML anl
QOLD=GClU+l) AN
POLD=R,tyY+1) fon

40 ‘ rﬁhﬁxga (:;{3{)%!
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VCLC=VIJ+l)
iF (JU+1=JBNUIM)) 4344
LL=ki«]

ULJ+ 11 2UCJ+ 1) =DTINRIP(JU+2)+G{J421 =Pl u+ 1 )=0(J+ 1 1)/ 120N (J+ 1 1+2M (s ) )

IF(LASF(ULJ*]l ) 1=14E=3) 5¢546
JiJ+1)=0e0
X(J+1)z=X{J+1I+DTNMHRU(J+] )
OUzU(J+] 1 =UI(J)

VEJ+ 1) IX(J+] ) =X(J) ) /2 (Je])
VAVG=(VIJ+11+VOLD) /T W0
OV=DTNH#0U/ZZM{ U+ 1)

IF (DU+1e) 74848

SUJ+ 1) =(DURCOSO=C1#CC(U+]1) ) #DU/VAVE
IF (QUU+l)=14) B¢Q.0

Q(JU+1)=Ce0

Du=C a0

CS(J+11=20e0

DONEWzlersViu+l)

CEOLO=zE (u+1)

CALL CQST (E(J+1)«UNEWFP2eM)
El=E(J+]1)~P(J+])#DV

CALL EQST (E1+DNEwWeP]1 o)
E(J41ISE(I+ 1) =(RP2+FP (J+]1)+2(J+]1)+CQOLDI¥DV/ {24 =(P =1 /P(U+1))
PlI+11zR2+(P2=P ) #(E(JU+1)=ECLD)Y/7RPOLD/DV
CLTO=z.CO 1 #DNEW

[F (Ov) 11s11e1C

OFUDG=ONZW+DLTD

GG TG 12

OFUDG=DNEW=0LTD

CALL EQST (E(J+1)«TFUNGWPFULCG M)
DPDRHOs (PFUDG=RP(J+1 ) )/ (CFUT5-DNEwW)
IF (DPDRHO) 13413414

SPEED=2T,

GO TO 1¢

SPEED=SQRTF(OPDRHO)

SK2M1 =z (SPEED+TWOC I #CS(J+ 1) -FORCSO*DUI /(X J+1)=X(J))
CS{J+1)=SPEED

IF (P(JU+1)=PMAX) 17416.16
EMAX=P(J+])
JPMAX=zJ+ ]
IF (SKZ2M=SK2M]) 1Ee¢lBe1Q
SK2M=zSK2Ml
Ml
IF (UlJ+1)) 2220422
IF(J=JSTAR) 22.21.:21
JSTAR=J
GO TO 23
CONT INUE

MAIN LOCP ENDS HERE

JSTAR= JF INMIL
SXIT ANP EOIT CCONTROL

IF (TIME=TS) 24:26+26
IF IN=JLYCS) 25426026
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&

41
&2

“3

&
in

@6

iF (X(JPMAX)-CkF) 3026426
FLAG= 1.

WTAPRPE =1,

caLL o017

END FILE 4

END FILE 6

REWIND ¢

REWIND 6

IF(FLAG) 2B+C9428

RewIND 45

STOP

caLL DAOTF

PAUSE

IF (SENSE SWITCH 29 31323
PRINT 32N

FOOMAT (31 SENSC SWITCIh 2
GC TO &7

1c

[F (XMODF (INeNTAPL)) 35434425

WTAPE=1e
caLL £DIT
GO TC 37

IF (XMODF (NJWNPRIN)) 27.36437

NTAPE=ZVe
CALL EDIT

G

AT CvylLD

CvCLE ADVANCE

SKEMZVMINIF( e B/7SK20 s 1 4 2#DTNH)

IF(NJEDIT) 3B.40438

wRITE TAPE GeNJEDIToNeTIME
DO 3% 1=1.NJECIT
JI=JEDIT(])

NRITEZ TAPE G JORGII) eJEUIT LI WP LI+

DTN=DTNMH

CTNH=S<K2M

CALL RTZONE

¥ (TECITCLILN) 45 e6S 441
IF (NTEDT) 42444442

IF (TIME+DTNH=TZDITCLI)) 454454405

STNHSTEQIT(11)=TIME
NTeOTs=(

G TO 48

&TARE= 1o

CALL ZO1tT

Ii=1l+}

NTEDT=]
TIME=TIME+DTNH
DIN=DTN+DTNH
NN+ |

IF (STNH) @644602
pPAausEe.

GC T9 2

END
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SENFRATOY  TUSRCUTINE FOR TwE DUFF WHYDRQ COQDE
SUSROUTINE GENRAT

COMMON (S(S500) CUSPLIB) +CUSPALE) s TUSPCIE) e CUSRLIB) e lUIRGI6)
ICUSPSI(6) «DISCPTII2)+E(SOCI+ECSTCIE) sECSTIUIEIWELETTULEO) W WSTGH
261 vECOTHIE) ¢sEQSTNIE) sEGSTSIE) «JBNIIA) ¢ JEDTTIIM) ¢ JTTLULID) o MATL e ) 0"
3Z(20)«P(SO0) sPMIN(E) 4 SISO0) WPHOLE) «RZUZ2CIWTEDITIIS) o U0 )V 7Y
ax{SoC)eZM(500)

COMMON CeP¢CTNGDTNHe JCK 4 JUYCS o JF ITNAJF INS o JOMAX o JRTL 0 U7 TAL ¢ UXX 1 4 STF
TUL s TR o NaNJED I T o NUTRUS SNEBE [N RS o TaRl o P TEDT o PMAX « T 1V 0 o T 0T 60y

SWTARE  ZPUL

FCEMAT (1 0AB)

FORMAT (8110)

FCRMAT (BE10«2)

FCRMAT (4SH ERPCR-=1NPUT CARDL: ATE NOT BROPREDLY PRIRALANED)
FCRMAT (2SHI INPUT FTARAVETERS FOLR = =/1H0L10AR)

FORVAT(a6H #eaes THIS RPEQELLY NAL RUN CON C=0OUFF/1E&026 512
FORMAT (I MCEX ¢ 4HNRZCAX s OHNMTRLSEX s 4MUATLEX « CTHUTRULSX o 20 NMPRINEX
JSHUFACE S X s SHUZEROSX «EHJFINZ/S 1102104341100

FORMAT (/71 7TH ZONING CCONSTANTS/Z/)

FORMAT (3Xe6H RATIOE1C«3¢8H TO ZONL (&)

FCRMAT (IHCSX e4HJIF INSX +SHJICYCSEX«SHNTESTOX ¢ SHNTARE TX 4 AHCKPAX ¢ P TLE

IXeaHTINME/ZG]1043E1CL3)

FORMAT (2SHOMATERIAL PROPEXTIES FOR AB«SXs4HRHIZE 104307 X o THFRCT U~
LIS e2XeSEH4TO JUs195)

FCIVAT (IHCOX e SHEGSTCICX +SHEGCSTODICK ¢+ SHECSTEICX « SHEGSTGLIOX e OHE LS THI
10X s CHREQSTSIOXN«SHEQLTNI I X 4HPMIN/GELS.S5)

FCRMAT( IHOGX ¢ SHCUSP L 10X+ SHCUSPALOX +SHCULPCICK +SHCUSPLIOX s SHCLEFS
11X e IHCUSPS/6E1545)

FORNAT (1M1 «1CAB/SKHE J E6EXs I HXBXsBHVELOCITYSXGHZONE MASL//)
FORMAT (1H I342E14.%)

FORMAT (1mMl1)

FCRMAT (IHIICXWIGHMTHE TEDITS ARE/ZICEIQCS/)

FORMAT (I1HCIOXWIGNTHME JEDITS ARLALIQIIO)

FCRWMAT (21H MATERIAL THICKNEZIS =F1063)

QEAD DATA

READ 14(DISCPT(I)elsl il

READ 2 NRZC o NMTRLE ¢ JRZL e JTRUL o NPE INGNTAPE (NJEDI TWNTEDRT
IFINTEDT) 21421420

READ 34(TEDIT(I)s121«NTLDT)
IF(NJEDLIT) 23422422

READ 2+(JEDITII)el=1eNIEDIT)
ZPUL=JZPLL

NMT =NMTRLS -1

READ 3 UFACE (UZEROWUF N2
JFIN2=UF IN2

IF (NMT) 224254284

READ 2+ (JEBANDIM) s M=z ] ¢NAT)

READ 2+ JFINVINZIL)sL=1 NRZO)
QEAD 34DXeTIMEL(RZ (M) 42 ] JNITC)H
DX=DX/R2Z(1)

D0 26 M=lemTRLS e
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BOAD 1 GMATL V)

REAT 3 eRHOIMYI JERTTIUNM) JEQSTIIIM) WU GETEAMY TQTTAIMY JF R STHIMN) o o

1) eFriltm)
READ 34QUISPLIM) s CULPAIM) +CUSPCIM) wCUSPD (M) ¢ CUSRGIEM) 4 C U -PS M)
EQaTH(M =D QS TCIMI/ZFRSTGI™Y /(T QSTL (MY #RHO(M))
RECAD 36(KP.T"

READ 24JCYZSWNTEDT

IF (NTEQT=3N) 27408427

PEINT 4

STCP

CONT INUE

IFINJIDIT) 3121029

CC 3C I1=1.NJEDITY

JORG(1IY=JEDIT {1

JC =2

JXXQ=0

NRZ=z=-6"

SET PLATE VELOCITY ot oo
DO 32 Ju=1.JFIN?
UlJr=UZERC
CONT INUE
UIJFIN2)zUZFRO%* (1 4 +UFACE)Y /2.
ULJS IN2+ 1)1 =2UZERO®UFACE
UGJF IN2421=U(JUFINZ+1 )1 /27

COMPUTE DX USING ZONEING CONSTANTS

LZ=1

DO ™5 JUsl«JFIN

IF (u=1=N7(LZ)) 3443334
Lol Z+!

OX=0OX#QZ2(L7)
X(2+1)Y=XJ)+DX

SET UR TONING FCR HYDRNO

2

=1

DO 47 JsZeJFIN

VLY=o /70HD (M)

TG =IX(SY=XU=1 )V U
IF {o=un™NDUIMY)Y 37436427
wzte :

CONTINUF

ATART INRPUT EDIT

ooINT ¢

Ei0INT 140 M CIPTIK) .81 01)

PTINT & :

SHINT ZeNRICWNIT UL s P70 e JZDUL RO INGWUFACE s UZEROD W JF I N2
[0 S 2}

CRIMNT S CIZ0I Y WNTII YTz e MNESL

SIIAT 17 e dF L v e JOYCT aMTE T T G NTAPFT ¢CE T TIME

IFUNUTSITY) 4 g3y 20

NIRRTt A (U T UIYel =1 W NJEDIT)

44
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= HLE S T Ll eblat Tl
" U IRT T e TTOIT U el bW NTID T R T
a1 Jh1=1 760
oRINT A B2y o

3C a7 =l NETRLE 7es

IF (J-N™UM)) G eLiea™ . R 2790

[ JU2sJF N ) : 20Ce
52 TO 64 SN

@l JrEJRNTIeN) sa; o~
YA THONTsX (JID)=X1JaAl) PaRle
CEINT 11 eMATL (M) WSHD (M) e JRT o U7 e

DRINT 19 THKENS e

SR INT l?.F’.‘f’;TC(M)cF’:"TiT"’)oC’:"‘(").:,’:“'"(»“")«ﬁﬁ""'f" YaE ST TRMY W Sl
ITROMY o R*INEY) 70
[ty Darry) GhRAGGT LRI

45 PLIAT 13670 PIM e CLyRAE e T unE L Y alfU TR e TO ESEY s TULPS V) RS Io)
BY:Y SLl=u LH00
“ TONT [F 2910
< 20
T “TART VELOCITY EDIT R Xlel
e Dar

B IMT Jaet(DNISCRT (I el el case
JEOX=JF NP+ 3 ¢ =60

DC 4% U=1eJ5DX L e
POINT 1SedeX(J)eUlJ) TV J) o im0

[F (XMODF(Je50)) aGeaBes? Fie el

an PRINT 1ad(DISCPT I Iel=1017) 4000
49 CONT INOIE B s el
PINT 16 2
RETURN P

EnD 1nac
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L DALTINE e AN were

EEainie

moheeon LT (S00) WTURRTIE T T RATLE) WCUED T O dCUTPE) L uRRGLB ) e Q-3

1”."'»"_(ﬁ)nQ!SCDY(IZ)cE(""O-_‘,‘)oCG"r(G).EC‘TTt(a)."O“"’t’(b)oEQSTG( 1100
'—,‘F)o."'."‘TH(6)cEG'TN(F)o"G:f’«(b,‘nJ"“-i‘t(-)ch PTCIMY o JORTEL10) «MATL () 0" LRI Nal
3T !o:’(ﬁnﬁ,op'-'l'\l((‘\’o!f)(ﬁﬁ”iqv"-"‘C(‘ﬁ)cf-‘."(['f‘,).Tz'.gl'l'(.’fa).U(“ﬂ')l\l(‘.‘"")q sloe
ax - T TR D) L]
ok G L f_Vb.”'TP\l:)TNHo JCK ¢ JOCYD T o JF 1% o JF ]‘i?cJDMAXOJQFLQJ—.TAHOJX)(DG Ny ryar

TUL sl 15T e NeNJED T T av T ¢ R IR e NR Z W NT AR e NTEDT WPMAX G TIMI ¢ Tt aUTLHU 5132
D TABE « 2P Ger
. 70

FOE*AT (1l a2l 11T L

. -

REPONME LF A OF LN caTagyURf PULSE el

12

GERNT == s

NTAD Tz ], NG

IF (JPMAX=JZPUL-JRZL=10) 859 RS e Yl

Jv=i -

L e

N0 €& J=214J5TAR 7

IF (J=JaNDIM) ) 44244 e

MzM+ ] Ll

1= (BHD (M) BVl )~=1,2) T7eSe7 220

bJvEo * 310

C‘_\-\'?l" 1= B ~

17 (TPUL) 46ehahe? «a{

J o JsnaAY+ . ol

XIS LAX =X JRMAX) R

E."VDL=~. .:VJC
SAYSL T UVRL AU I * e SX LT U+l )70 ) rhe

IF 00U~ =11) 12417410 c

IF (JA=3) 12eilell e

J."=V. -: ,.'-o"’
~n 1C Cath

JMz JEMAX 44 Tam
ELIY] o1~ TR Lon
CANYDRETNYPRAV I /20 P24 ZNI T e
1F (U =J7TAR) 14416417 o R ' wll

RIS TURLE sae

30 YC 12 e
cayepP=T WRPL+EMYES chan
AR EEMYDE/EAX )
Do Nz D #NTEDRCH ( JEHAY ) /TTUL Sleie
J JPra R

J=J+d RN

IF (J+1=JFIN) 17466446
IF (X(J)=X{J=1)=RZDOX) 18418419

18 ( J=gPMAX=2C 16446446
1F (JeJdxx®) 486406427
CALL OIT

CCONCHS]1 o

JFINO=F 1N

JAXD=J

N 22 ML= JNMTELS
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31

32

17 (umt=md ) O e 6l
R Y b

COMTINGF

Moe INTTRL S

M2 MO

1 (JOK) 2425476

RIR2 (e T IXII=1I+X(J) ) =X J=2) ) AUXISN=N(JI=2))
TL=E(J=114RZRM (T JY=EF(Uu=1))

VI sVIJS=11+RZR#(V{JI-VIiu=1))

I (J=JNCIME)) 26427426

E I RS SIS BN T AR SESERS SIS SRR PR SIS RS SV DR ]
TRECAJALISRZNM(E (U= (U+]))
VOSVIJ+1IeRZR* (VU =VI(J+1))

IF (JTKY 29,20,,28

RV ("R IXII)I=X(I=1I )7 IX(II=X(J=2))
FRzEUIIRZR¥LE(I)=F (U=11})
VRzVIJ)I+RZOeIVIJS)I=VI(J=1))

G TC =9
E20z2(«%%(X(J)=X{J=1 1)) 20X (Je] }=X{J=1))
EL=C(JI+RZR*(E(I)I-E(JI+1))
VL-VIJ)+R2Q#(VIJ)=V(J+]1))

XE=X(J)

XLz sSRIXIS)4XI=]1))

ZMR = ( XReXL ) /VP

ZMLz (XR-XL ) /VL A e

UR=U(J) . e ,
UL ({2 (J)=2ZML ) #U(J= )4 (PV(JI=TMPRISY(J) )/ (ZML$IMR)
DFN=1e/VL
CALL EQST (ELOENPL ¥
DENz T o /VR
CLLL FIST (ERDENFR ¢MT)
cLsC(J)
T=Q(CJ)
caL=C%(J)
canR=Ce()
JOCQ=J
JlsmME
CC 31 NMEzJDOJFIN
IF INVWE=JUBND(JIY1) 31430431
JIND(J[)aNME+]
Jl=Jl+1
CONT INUYE
JXXEY
J=UFIN
X{J+1)=X{J)
UtJ+11=z20L00)
ZM{J+1)=2M(J)
ViJ+1l)=viy)
Et(J+1)=F(D)
P(J+1)=P(J)
2I+1)r=s0 ()
CE(JI+11=CS(J)
J=Jd=1
IF (J=UuxX) 33+33,32
xX(J+1)=xR
X0J)=xl
UtJ+1)syuRr
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167C
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A7C0
2712
A7.0
AT740
374C
3750
2760
A77C
37438
273C
J“OO
410
LA o}
Ja3gQ
PR N
350
ARED
257D
e
a0
24400
“0
R P o]
3320
RErXYol
3950
3960
3970
328¢
3950
«CCC
4010
400
G030
4060
“CE
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“ies
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e

G

%7
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YUY sUL
MU ] ) =2Me

IV 0Jy =M

V{J+]yzyun

VEJ)zvi

Ctusrly=gER

S =R

D(J+]l)zOR

BluysoL

S+l )=aRrR

QI =0

CStJ+l)=CSR

IS VR EY N

IFANJCDITY 374637,

20 26 1=l 4NJEDIT
TFCI=JTDITCII)) 35,356,536
STITI Y FDIT(I ] e
COMT M s

IF(J=JeTAR) 28,438,720
JETAR=Z U TAD+]

JEINZUF NG

(& (X(J,‘X(J-l)-QZDX) 4020424
IF (U=UXxXX0~20) Glea48 443
J=U+2

I7 (U=UFIN) Q2445445

I (u=1=UsNDIME ) ) 424064443
JTw=z0

50 T2 e

MM

JIK=]

GO TO e

JRT = UF IND=UF 1IN

ETINT 1 o TIME (N GJRZ s JSTAR

REZONE BEWHINDG AN DRESoyR:s

IF (JURZL) B5+8S,47

IF (N=NRZ=102) A3,88,40

SRV =]

i

JEINO=2JUFIN

SEINS2UFING ]

Mz=MvO»

KRr=

J=UPMLYX

NSNS

IF (RlUI/PMAX=,2) 50,5044
JPLC=y

15 CURLL=UV=JP2ZL) 51,571,858

1Ic (UPVLX~UPLC=U22UuL ) SZe852453
IF («27) As,A8,04

vEJURLT +}

00 T4 MMz ] JNMTRLS

IF (UPLL+1=U3ND My ) 87 4854 5S4
CONTINUE

P oMY ::L (=4

Nz

48
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“w ]l o
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4.0
4. 32
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wasl
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46T
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“_30
4510
G0
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4590
4560
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an:0
& 600
a6ln
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4630
4640
4600
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a6790
4620
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70
71
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)

DO 56 MMz ] (NMTRLS

IF (UPMAX=JRNDIMM) ) €7 ,87.56

CONT INUFE

MAZNMTRL S

RZRIINZDX* {S*#V ( UPMAX ) #QHO (MM

KRZ==1] :

G0 TO 61

KRZ=1

00 S0 MMz JNMTOLS

[F (UV+1~JRND (MM} ] 6N 46N 59

CONT [ NUF

MMSMNATESLS

ALz MM

RZR=(X(IPLCI=X(JIVII/FLCATF(URZL)

JzJIVe]

IF (SCRNCH) 62.62.67

CALL ™17

SCRENCH=1,

IF (X{J+1)=X(J)=RZR) 64:+79,70

IF (041 =JBND(IM) ) 65479465

IFINJEDIT) 68468266

DT 57 I1=14NJEDIT

1F (J+1=UEDITIII)) 67:79:67 ,
CONT INUE

ZMINVE1 o Z(ZMIJ+]1 ) +42M(U+2))
VIJ+1DIS(VIJHIIRZN (U4 I+VII+Z)IHZMJ+2) IRZMINY
ECJ+11s(E(J+1 1 8ZMIU+ 1 )14E 1 J+21822M1 42 ) ) R7AINY
DEN=la/7VUJ+1)

CALL EGET (ECJ+1)CENGP(JI+]1) M)

UAS(ZMIJIRUI ) +IMII+ 1 IR IUTJI+UIJ+]1 D)) I/ IZMUJ) 424 2#ZMIJ+ 1 )

ZWCzZMIJ+3)+24 #ZM(J+2)
IF (ZMC) 694704609

VB (ZMIJ+I)RUJ+2I+7M(I+2)1# (LITJ+2)+U(I+1) )1 /72MC

GC TC 71

US=~.,
ZMOJ1IBRZMIJ+1 ) +2MIJ+2)
ClEU+1)1z(QUI+]1)+Q(U+2)) /260
CotJ+1)=2(CSIJ+1I1+Co(Je2)) 7240
UutJi=ua

UlJ+])suRn

X(J+1)1=x{J+2)

JX=Je2

DC 72 JL=IXWJFINS

X(JCr X (JC+1) o
UiuCr=utuc+1)
ZMICI=ZM(JC+1)
VIiJCYzvIJC+ 1)
E(JC)IsE(JC+1)
etJC =R JC+1)
GLJUC)H=0(JC+L)
CSJCI=LS(JC+]) .
ZONT INUE

JFINZ UF IN=1

IFINJEDIT) 76476472

DO 78 Il=1NJEDIT

IF (U=JEDITII])) T447a 7S
JEDITOI1)zuFDIT(I )=
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3R]
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w212
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4050
4960
4370
4IR0
4390
5000

- =01¢

=000
N30
2040
~0=0
206C
2070
5080
L0050
2100
3110
S1e0
5130
5140
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2160
t170
S120
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L2070
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CONT e

JPAXzZ JOVAX =]

JETARE JCTAR]
JOLC=2UPL L]

IAXNDE IUN D -]

DTOTE Mzl eNTOLS

IF (MR )= oD ) THGTT7477
SN Y= RV Y -
IONT InUE

TN LLLAaARS

19 (o) 81408448

i (U=J00LC) B2,43145)

19 (Je+a=JPMAX) RIJAG 84

o oeue]

19 (J=JanDiM) ) 634R2463
WMozt ]

S0 70 63

STz JFE INO=UF [N

7 EN

PLINT 1aTIVE «NWURZJNTAR
CONT 1UE
IV (SIPNCH) 27,8748¢€

50

ST o]
‘-"-“‘C
Yo
- JEC
2370
5280
BaANY
2400
410
5a20
54230
S440
5450
H4€EC
2470
BT ko]
3449
S200
£6510
330
530
5340
Lsheted
2560
5570
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EQIT SURROUTINE FOR THT ZUFF HMYDRODYNAMIC CODE
SUAROUTINE EDIT .

COMMON LS(SCC).CUSDI¢6)0CUS°A(6)0CUSPC(6;-CUS°D¢6)0CUSDG(6)-
lCU*PS(é!chSCCT(12)oE(SOO)oEOSTC(é)cEQSTD(&)oEOSTE(6)OEQSTG(
Eé)-FGSTH(G)oEQCTNfé)cEOSTSlO)vJBND(é)oJEDlT(lO)cJOPG(lO)oMATL(6)oN
J?(ZC)optﬁbO)cleN(G)10(50C309H0(6’092t20)oTEDleasivU(SOG)oV(SOO)o
CX(ET DY PMISST
CCUMEN (KD GCTNIOTNH e JCK UL YL S e JF INSUF INZ ¢ JPMAX ¢ JRZL ¢ JSTAR « IXXO ¢ JZF
TUL e L INT oM aNJEDITaNYTRLS e NPRININRZ sNTAPE «NTEDT « PMAX«TIME « TS« UZERD

-

2RTADT ¢ TPUL

FCRMAT (1 HCOEX « EHLYCLIBX ¢+ 4HTIMEBX s AHDTNHTX s SHJISTARTIX ¢ SJIPMAXEX « AHEMA
IXEX ¢ GHXIPVAXDSX ¢ THMYOUL SEEX s EHMVFRECAX s BHMOMENTUM/2X 4 10¢2E 1268,
F2IICe5Z1264/83X4HOTPPEX « SHOTRULSEX ¢ GHETOTALAX s GHEI'VNEGAX o 6HEMVPCSEX
24 7HL~A0UNDAX s BHX (JANDT 14X BHX { JENDZ2 IS X s THR=BOUNDBX ¢ 4HUF IN/GE 124 G o
411 '

FORMAT (1)

INARY DATA STORAGE

HION Ty o ( JPMAX )

IF (2TAPE ) 34743

JETAI D= TAR+]

URITE TAPF GeNTIMECIDISCPTITII 41214101 oJSTARGJIFINGITMAN « JSTARD

[IF(ECF«6) Saeb

WEITE TAPE GelJeX(JU)1UIIYePIIIvQ(UIeENY) e VIJIeCSIJIezl 4 JSTARD)

IF(SOF«R) €47

OEILT 64N

FCAMAY (164 NEw 06 AT CYCLEIIC)

END FILE 6

DEWINT &

DAULE 12345

cC 70 3

MOMENTUM AND ENERGY CALCULATION

EMYNEG=" o
EMVETS i,

FauM=C,

EREUME T,

JETARQI =y TAaAR+]

nU o1t =2« JSTARI

SNV IMIUI*(UCII+UTiu=11)/2
1F (EMV) BeBe9
ERVNEG=FMYNEG+F MY

cCC TO 1~

VPO LEF MY POS+ENY

CCONTINUE

CAUMET CUMEE (U IV U /84,1865 7
CROUMZER T JA4ZMDI R IU(JI4UJU=1 )11 282,784 1B6E7/9
LONT INUS

LTCTAL 20 CUMSEK UM

Mz DAY e

IMVPL=
CNVBLETNVEL AU IM) <o ER (M IME 1 14 TM UMY )
[F(JMe DAY 13414414
IF(UluMal)) 16416014

IF tJ¥=1) 14418412

gest Y
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Sz M-

GC YO 12

JUzJPMAX 4

CMYPRED,
CWVPER2CNVEDAYIIM) /24 R (ZMIJVIFFIV (141 ))
19 (UM=UFINY 1Relfel10
JU= M

TO 17
IWVeERsEvVRL+LNYPR
CTaPaEnyRe/RVMAX
DTDULC 2EUYDL /EVAY

LS

OPINT CUTRPUT VARITARLES

GONDLz LMY )

JLND2=2JRND I 2)

DRINT T oNsTIME (DTNHeJETAR s JPMAX + PMAY ¢ XJPMAX ¢ EMVPL JEHVPR W EMVNT (L TOP
CNTRPULS « " TOTAL ¢ IMUYNEGIEMVPOS e X( 1) o XUJRNDL ) o X{ JBNDZ2) « XU JFIN) ¢ JFIN
LINF=LINT+D

[EAXMONE(LINT oS0 21023021

eciNT P2

RETURN

END

—

6125
5160
&170
61710
519¢
6z0¢
6710
620
Le 0
Lcbd
6250
AL60
6270
S 80
6290
6300
6210
6320
6330
6340
6350
6260
627C

52
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EGUATION OF STATE SURROUTINE FOR THE PUFF HYDRODYNAMIC COUE

UERQUTINE FQST (E1el:eP]eM)

CCMMON LQ(‘OO).LU(pl(6)nCUQPA(binCUQQC(bloCUSPD(6)vCU$PG(6)0
XCuQDS(é)qDl‘CDT(127or(’OO)cEQaTCfé)qEQ%TD(6’ouQ§Tt(6;oEOSTG!
L6)¢C¢°’H(6)e UETN(6) +ECSTS(5) o JEND(6) ¢ JED!ITIID) «JORG(IOI «MATL(E) ¢

3ZL2T) 4D US00) 1PMINCE) «2(S00)ARHOIE6) 4RZ(20) 4 TESIT(Z
ay(ﬂ',..*“(%'o)

1 eULS0C) e VIENC »

COANIN (b g DTN LTAM JCK e JCYC S e UF INGJF ING s IPMAX ¢ JRZL CJSTAR ¢ IXX e 2%
TUL s L INT o NaNULD I T o nNMTOLS e MPR ININEZ «NTADE « NTEDT o PMAX s TIME 4 TS UZEPO

SwWTLPE 7P o

NUED /(1)
F‘Pﬁ‘r'ﬂ'-].
V1z=miet(rny /D
IF (EMU) 1454E

VAPOR EQUATION

ENUITROTNIM)P (Je~V] V]

IF (TNU7+17 o) Fa36”

To1sTm T (M)RL ] s =CXPF(ENU2Y)

Lo TC &

Tiiwmr GRTEAN)

T‘“—‘\Uq(—OCTH{M)¢(EQ<TG(M)—EOSTHIM))*ch’FKCNUI)
SELAXIFIPMINI(YY e 1=aTAL )X TS28RHO (M) )

ST TG 9

TANC=wAVE SCLID SQUATION
[TCCUSRA(MY) Rekeb
AR =CVU=TUSPA (YY)
1F(ARIy 24847
TCV-(("’DS(M)%ADG+CUS°D(”))*AQG+CUSDC(M))*AFG
ClazCU T I (MY T el 1 2CUERSGIMYES

cTollh o

OINE~-WAVE SCLID DTQUATION

Tl TATTS (MY« TG+ EQSTO (M) Y HEMULEGSTL (M) ) #EMY
EleTI2+8 [ #EA5TI(M)Y*D

R TiuwMN
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APPERDIX 111

TECT PROBLEM 1

( PUEF )



MATL(1)
10 L MATL 1
9 DX TIME CEIRY CELED RZ(3)
L3 1-12 1.02 1 103
JF1 NZ(1) N2(2) NE(3)
8 { 283 8l a2 281
/IBNDTI)
2
= S
pu T
6 / pul () EEQY)
{
/ NBE(1)  NPE(2)
5 11 7
L
ANGLE
3 f 0.
3 NBB NRZC  NMTRLS JRZL  JZPUL NPRIN TAPE
1 3 2 ICO 40 25 25
2 ( DISCPT (I),1:1,10
%%% TEST PROBLEM NP L 3% TWP MATERIAL 3% ARBITRARY SPECTRUM
/ TABLE DECK FOR PROBLEM 1 - ||
- - A
e — I:ll-
/ il
/  NHNU NTEDY NJEDIT L@ZHIZ
/ 109 0 0 X
1




DGE(2.3) AA(? 4) B{28) EDGE(24) AA(2.3) B(2,5) EDGE(25)  AA(26)
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APPENDIX IV

TEST PROBLEM 2

( PUFF)

13



RHEG(Y EQSTC(1) EQSTOW) EQSTE(4) EQSTG(4) EQSTH(1) EQSTS()  PMIN(1)
10 157 9.4410 2.193+10 11241 1.0 25 0. ~1. +9
{ MATL{1)
9 MATL 1
o} hdl'] A1)
8 1.-3 -l 1.0}
JFIN T
7 ( 110 109
DUR Y T EEY Tiz2) gE{2]
6 3-8 4 35 8. 25.
NPE(L)
./ "
-—
S—
4( mch
NBB NRZC  NMTRLS JRZL JEZPUL NPRIN NTAPE
3 2 1 1 L 26 25
2 ( DISCFT(I), 15110 _,
Ax% TEST PROBLEM NgQ xxx TWE SLACK B@0Y SPECTRUM XXX |
I TABLE DECK FOR PROBLEM 2 S i
\H}
R
NHNU  NTEDT  NJEDIT L@ZHIZ I\
0 0 0 0
sl
R
NN
ll‘.




JCYCS NTEST
i7 550 30
/ CKP 1S
16 ( 7 1.-6
/AR (9) B{19) EDGFJI 9}
18 (  2m3a -s73k1 13042
/ B{1,8) £DGE(LE) A,r, B(: EDGE(L,7} AA(1,B) B(13) EDGE(1SB)
14£ ~2.1308 4132041 10427+2 -15074 49884%1 16230%1 -10334 6198041
13 / EDGE(1 ) AA(]14) 8(14) EDGE(1 4) AAlL &) a1 81 EDGEN X LYYAN!
: l 532°1 29339+3 -28099 18424 90442%3  -28151 1239641 1007343
12 AAQ1 l - 1’1 1] l| ] 2 &7 ] _-"-“ 13,‘
| 9051542 -2.4056 118-1 7146142 -2.6191 2.84-1 997142 -2.£855%
/cusmm CUSPA(1) CUSPC(1) CUSPD(1) CUSPG(L) CUSPS(1}
0. 0. C. 0. 0. 0.

5




Tosld, bpces ol Tl Tred it 2

POPMAT RETOL 23

«Gd3 L 337 LENG 10360 14300 1.7 L.3T0 d.u00 LUl b
1.47 1,53 1.60 1,06 1.72 1.78 1,83 1.89 ‘Il (AN 2
1.9 1,99 2,05 2,10 2,15 2,20 2.024 2,29 Tl CARbe 3
2.3 2,39 2,43 2,48 2,53 2.857 2,670 2,87 TBLL CAM W

76 2,80 2,85 .30 2,94 2,9% 3,03 TBL CAPD
JA2 0 3017 20220 3.dt .31 3,360 3.4l Tsh (AR b
Jo70 0 3,75 3.8u fuliofr 7
Jo86 .31 3,900 h,02 bt a3 L. lw L.2u el oAl

Wedih W 36 WLN2 0 WLHE H.NE b.bl b,068 0 u,.7% Thl. CARD Y

Y
<
[ev)

Lo Ao
.
~J

S

Lo M
>

Ca
.
=
[
(a2
-
o«
fen!
(o)
-
[dal
fial
o
.
<
(58]
-
joal

We82 Howu W,UT LG 5,020 520 h.200 L.an CIBL GAakL du
SU7 0 5,560 Lot 5,77 LL88 LL0U b.l2 0 6,260 Tl Al L)
I L S T TP PR D U P U/ A | SR Y S T O A © V) D O
8.39 8,97 U 10,1 1u.2 10w 10.6 0 10,9 Tl CAFD 13

1.2 11,6 1o.b 1300 1h.u

76



i0

Co

GaQ

¢

a0

0¢

ao

i60G* 1

ILes”9

19EE° S

3910°y

Ieoste

3tot

R Y X 04

1960°¢

A6E5 1

10

a0

0o

QG

Ge

co

14¢)

ou

GG

(¢

300¢*1
32%6°5
396¢ "9
1887°6
38%6°y
IC96° ¢
3969 "¢
3962
3826 °¢
39%0°¢

Jv9e*1

50G~3060°¢ Z1-4000°1 90-3CC0°1

3Nas

16 3¢e0£° 1)
00 32L6°8
0G 345279
00 3w0Z°%
00 3289~
00 380H"C
GG 390%°<
GC 30%6°¢
00 31892
00 3Iv66°1
CC 3L "1

ELEP!

00 3000°1
39NV

10 3o12*1
00 306t °8
00 13221°9
cG 312i°s
00 312"
00 39568°¢t
0C 365¢°¢
00 3se8°¢
GO0 35¢9°¢
0C 3Z%6°1
GG 3272¢°3%

Si
T4
LIR-EL
10 32511
CC 38967
00 3L6b°S
00 3¢%0°6
gC 309¢e°Y
00 39CE°¢
00 sT1E°€
00 36%0°¢
O0G 3JEeEe°?
00 38BE°1I
00 32471
(17 ]

10-3000°¢
dxd

174
Jav iN

Ot
1s

AJ¥3INI GILVIDOSSY

Go
mndif

¢ 3811°1
CC 3et9°L
oC 3088°9%
CC 36964
GG 3G0C "¢
€O 32s4°¢

00 24977t

00 4ee8”T

CC 3661°%

svess
wi 513345

601

Gz
EFg-1

10 3890°1)
G0 3Lse”L
CC 369L°S
CC 3166 °y
00 3Z%%°~

Co 310L°¢

“
L]
w—

G0 385

»US 1/ 42d

AQGE WY %

3iN

10
1o

054 011

STADC LFi
30067 00 3IJUDTY
3006 ¢ GO ID00"Y
AD¥3IN3 IMNivEIam3d

ONY JUNAVEIENIL ACDE $I¥ 10

INOZ 01 80 3ID4L71 DILYVE
SINYISNOD DNINOZ
o = TIHZIDT
] = 310413
1 1 <

PRLILL pr& L geN
10 3490°1 10 2e%0°1 10 342071
0C 36¥71°L 00 IE06°9 00 ICLIL”9
CC 2%99°¢ (0 3€9¢°5 00 IK9v»°%
GO 3818°% QO 3694y 00 3089°
GG 3%81%% 00 311"y 00 31167
00 3169°t 00 3109"¢ 00 376%°%
00 3141°t 00 3%21°*€ 00 38i10°¢
00 321172 €O 3%%99*2 00 30&e*?
CC 3%%2°Z2 GO0 3961°2 00 Fesi™Z
G0 302£°1 00 3099°1 OO0 2ebe~7
16-5%94"6 T0-3811°8 10-3i86Z2°9

n, sse Z

L3NIvA VYL
NG MOY SYR I3 NECRD SIHL wesess

‘0N wIIE0Ed 1531 ee

- - W04 SyEI1IWvEYL 1NdN]



eu 4100CCUT T~
Niwd

1L~3e45%L 75
NiLP3

C
51503

<0
10
10
i0
ic
00

G-
i0-
10~

300606°1 10-300e0L 76~
300861°9 o0 30%eeCT 1~
309856 °% 0C 0%lis -
3002¢1°Y o 30eET -
3096tc "1 L sUlstletl-
10%248°1 00 3IC6600"C¢-
30004¢ "6 GO0 30%889°Z-
3000%8° < 00 301ei9°2-
300081°1 00 30950%°Z-
39G3 g
10-3060060s°¢ co 3coacet
#1503 SisC3
o1t =r uir ! =f widd uC 3CLS

Qo
10
[4¢]
11¢
€0
t0
Zo
20
<0

vy

11 500021°1
315¢C3

1 =imw

3098 1¢°¢
300€Z9°1
30LZHG"T
30EL0G°1
ICZYN0"6
306tL6°¢
3001i6"e
30199 (¢
104515076

1

6 = 3N

01 35CEsH1°2 0% 3C0G0w~¢

glsn3

Jish3

10-3520°6 = S53Na01Ml vindive

Tiwm

404 S3Fidicling Iviviivm



Ly
Y
1Y
L
Pl
7Yy
ty
[~
[ %
uY
ot
Bt
iv
9t
L%
w
kt
e
le
ur
62
X4

v
5¢
%
|4
[ &
194
v
ol
el
el
vl
a1
LA
[

il

L ~adCC
—

VRN B AN BTR A 4
il ~3e9tnd "ty
vL=-3446 1%y
cLmallgiets
IRV EoN SRV AR
tl-36049t.45" 5
tlb-36dvr vy
pL-4%06i 0%
th-alnldlty
tb-3tddi& "
IRTEERE FIE T )
tv=-3luvey®y
£L-3LELNSy
tO-3%Ll 2"y
Yiu—3606ul Y
to—al 1wl ®*n
[P LY A I PAR ]
-3t lgeH L
YU~3CG8018°¢
€C-419689°¢C
£U-36UdESs L
e0-3vlev ¢
D455k 'L
eL-3eldiRlTe
t0O-36%iei ¢t
tw—3¢ 986U °¢
CC-482800"° L
Li-3990c6 "2
e—464%r B ° ¢
€e0-300€94 "2
£G-3¢8dif"e
to-3ioves
Eu—3brels ¢
rb-31099%°%(¢
IXE-YUR VI e
L~ 40950 "¢
AVEEL L 2 L Fasd
tU—~36J841°C2
Lu-35660L172
E-36%2990° ¢
e-3¢ 8wt "1
eU-3u60eb" ]
[RVIEEL DL VI -
£U-390Géw 1
tl—-390Lvl "l
gl-3masle®l
eO-319999° 1
il-300L19°%
e 0—-3000Ls° 1

ST 3RUZ

cococaoc o

ol Sl ol A

cocccoc oo cocC

(el et o

cood SococoCcoococococcaocafd

3]
au
[ Y%
(<34
[-34]

60U
&G
&0
&0
&0
&0
a0
S0
(8]
£C
&0
ol
50
ol
60
&0
&0
60
&0
60
60
&0

60
60
GHit

oo e T e
—-—~Oo o CcC

[wal =R =i ]
et el

a1

JI19ES"C
s i9°"Z
1629692
166081 "7
It lo9g "<
3t u096°
IEYSC Tt
FLIA SR 1
1686470
399/ 9% ¢t
3¢ 2089 "¢
66166 C
30012¢L "%
39698 "¢
ELERS 21 e
340621y
0Ll y
ET4 Y4 Bl 4
39006 Y
J0H09L Y
3190%6°%
365621°%
36belE"S
395685 °Y
30E29L°S
I¥08EL"S
PITAE YA
IS A TR
I9RLO6L "9
3690014
320sdn i
ERS AV N IFS
J6uBH1°8
I*0656°E
V2966 E
3lyiLee
38600C°1
3688501
369ell1*1
3Le961°1
31e9£2°1
3elei®l
vty -l
i099io°1
3e09Lt "t
3Gsvu6 -l
T4 2°Y XA
369Ge L2
360896 "¢

w7593

e
Ic
1o
10
te
13
1c
[
14
10
16
10
1¢
1¢
10
1o

e
10
1G
10
10
10
10
10
10
10
1¢
10
1¢
G
10

10
10
taQ
co
co
Go
0¢
(]
GO
co
(20
Gl
00
Co

a0

398316 °¢
39vLiv 2
EIR 3R A4
311860 ¢
3126%€°2
LT XN s
ELR 43 aurd
3150%2°2
391006 ¢
3985061°¢
3980212
381080°C
36909072
3000400 °2
3Le6686°1
ER 2 R - |
316248°1
3vZ9tE "1
JLLv6L "1
Iv626L 1
39¥CGIL "1
ILY899°1
3€4929°1
3989 °1
delees "1
3CZ96%°1
IGBOSY "1
306504 °1
399G 1
Jeeyie -1
02492°1
36 Z022°1
B R IR ¢
356Gl 1
390 L 01
3¢G220°1
3666976
I61E91 "6
359¢19°%g
3904906
3619y -L
390495k °9
IYR0LLTY
35€956°5%
ICEYSE Y
3098CGT "y
3821627 ¢
3besee
IwCleg “ 1

193 mN0S

10-3190t6°¢
I0-31¢o%t6"¢
10-3966L€ "¢
[0-9492%%¢°¢
IC—-3€ 806" ¢
10-39¢866°¢
10-3669y6 "¢
10-364916°¢
10-3¢LL86°t
10-396666°¢
10-3C%¢1G">
10-35%820"y
10-3eEye0°"
Y10-39.25C"Y
10-30e280°Yy
10-366e01°Y
I0-319921°y
10-309151°y
L0-3298L1"Y
10-346L02°
1L0-3196e°Y
[0-3isEsd”»
IC -36e01¢°>
10-3G106t 7
10~322¢6t "%
1C-3tubey”™
10-35¢00%°y
1G-3025%6"y
10-3L6909°y
106-316699%y
1CG-3u609%L "y
10-31681E°y
10-308906°y
1C6-38666t "9
iC-369¢01°%
1G-3¢10dL"°S
10395098 "9
10-34¢L6%°6¢
10-396€99°¢
IG-39995€°6
1O-3%tsLi~9
10-3919t€°9
10-3656Z%9°3
10-56207007y
1C-31226%°4
[0-322¢etl "%
10-316¢€¢58°6
00 3089SC°1
CC 3807tt "1

Iv)

aas wmlip1A3AC

L<
LC
i
i
L
e
L
4G
LC
{Q
1G
10
L0
40
LG
i0
L0

r
L

L0
LC
Lc

tQ

Lo
LG
LC
Lo
LC
LC
L0
L0
i0
LG
LC
LG
10
Lo
¢tC
LG
Lo
10

I
Lo
LG
LU
LG
LG
L

PR S X A
ICOI9T 1
3168991
iClig9°1
326€59°1
316969°1
39S099°1
3L9%99 "7
3926591
i8evL9°1
3%0089"1
10t989°7
3218691
319006 *1
358601 "1
ELTY R VS|
J0®L 2L "1
398iel "1
32T169L "1
30% 16 7Y
1991 L "1
3685854 "1
31e908 "1
2860dB "1
360691
3168581
39964 "1
329205671
309L2b 71
Er4 3 2T 28 |
3199861
JelL10°¢
20est*é
3L626L°¢
eeel1 "¢
391581 "2
jeLeel"e
acZlot "¢
PR E-197 8 Tais
39LCSY ¢
EL 2 R 2 4
3y149°¢
464081 °¢
ELET: R Y -4
sgesel "t
3.G%0% "¢
SLEbELTE
ERRA &
JleiLs s

R-E |

ACOIR ¥R

10-219680°%1
1C-3w099D°1]
10-326€00°1
ZC~-351069°%
20366124275
20-3%8%05°%
Z0-36E895°¢
20--32¢202"8
Z0-3LL998°L
ZG-3CE099 "L
20-32%£22°2
Z0-3966t6"9
ZO0-3CYLIS™9
Z0-36822¢"9
20~-3129%0"9
Z0-320ELL "5
€6-3311657%
20-382062°%
Z0-312000°¢
20~-3%5161L "%
Z0-36812S"y
20~360E62°Y
2C~3960L0"Y
L0-30E566°¢C
C0-3865%% L
CG-3992%%°¢
Z0-36I89T "L
20-389€50 "¢
0393198 "2
Z0-3%CLe9~¢
20~-369115°7
dC-3%%l4t "2
20-3919.L1°¢
ZUu-309510°2
I0~368658° 1
20~ 3E9B0L " F
20-3BL195°1
203026141
0-3840872°%)
03699171
Z20-316515°"1
Fe-3velen e
C0-39%299°
£G-I1HEIe "9
E5-391e0€ 7%
EC—3e9eBl "
e0-3CGE0H0 "
eC-3000¢0°2
€0-30C000°1

Ml xxx 7

TP mATRHA

t0-357281°
£L~-I06TI0TY
EL-IPOCHEE
e0-30918L "¢
£0—-35%129%¢
[l TS L2
£0-30L09%°%
€O0—I0EHRLE"E
£0-3IN0DIIETL
TO—3ECI9T7E
EO0-IFLNLIO"L
€0~-3€78E6"2
tG-3INIBEB" L
EG—~398ETB"C
£0-37818L%¢
€E0-3NEl&9°2
£0-380528°2
£0-380006°¢
£0~-392L29"2
€0-31636¢°72
t0—3E6LBZ"L
€0-3&TIZI"

E0~-366951°7
£E0-3IBiLEHGTE
LQ~35L E0GE
£0-365E46°T
£€0-3019¥16°1
€0~360098°1
E0-311508°1
£0-3Tstesi "1
EC-3EH2LLTT
036828971
£C-31L%09°1
f0-3i6tss"1
£0-365216°1
LA PRVCAL
E0-3FLGTH7 1
tC—IE2vRE"T
0-3Z6Eeve” 1
§0-3Liv0E"1
EC—-3L49972°1
TO-FLBHTZT
€-350961°1
031256611
£0-315521°7
LU-3eiieDT1
£0-306090°1
£0-30D0E0 "
£0-30000C°1

L I

[ BT BT AR AR <

FE Y



Uil
&6
b
Lo
Y6

6
Lo
cb
lo
Ut
fe ol
LB -}
I3-]
Yy
Su
£ 4]
(&)
{d
ly
Uy
oL
v
Li
9L
9
vl
L3
i
I
Ol
nY
09
iy
Yy
Sy
7Y
[ 3K
sy
[
Uy
(L3
gy
iy
9q
B
S
[ )
25
iy

.

CU~3d 1% %0
cium3nd lvd
Cu-458U8Y
CcU-3£4Z09
CU~49453249
2U-39te s
Ju-3ibide
CU-3tedine
d0~-3414%/¢
LG-4bd6d 1 °C
LO~3629171 ¢
CU-349995L ° ¢
cUu~418%06¢ "1
CU~41ivee ~ 1
cu-3ukige " 4
dC-3E962¢ "1
[AVEE L 2 N4 ¥
[AVEEL I RFA R
S0-32902%"1
C0-a9b129°1
PAVES FAR F RN |
CG-368B26° 1
G-3Lypy -l
FAIRET VR G L |
du-3cleei il
C0-ILrasL i
ZG-20881¢ °1
cO~-3erledl"l
Cu—-40le w1
PAVEP T A AV |
IAVEEL FR FRT |
cu-dlveei=t
PAYER RYA L Z0R Shal |
CO-31ecdtuy
CU-3ulGlyuct
CU~-3%L0ID"]
tC-aelell s
tO~d1EL3"6
EG-3lub% 6
r(-3LyUrn*g
tU~4%eb 1L "o
tU~-36899% "y
tu~-3doewllcg
Lu—3LbuinTi
L~ 38499 "L
tU-3660¢s"L
tL-deglle "L
ri~aldbb Ity
rl—1eldibd”™q
tU-49<¢dE 37y

<

0

. .
L I AV o A A A

+

-

cC oo o

<

(=l < i e e G ol ol o

coccocococoCcocoCccoccCccC

PR i ol o

o

(o]

oo

OC oo

Aa30073M

B
80
8 i
80
i
60
g
B
28]
EEXS;
6C
1y
80
L3y
a0
80
80
80
80
b0
60
60
60
66
60
60
60
b0
60
60
60
60
60
60
60
&0
60
oU
60
60
&G
60
&0
[21))]
60
S0
[2110]
650
(29
&0

3L1162°6
2G0LeY” S
49649979
28SRGS
300601y
dtolet "9
3l21Z2s"9
dyte 879
36650 L
aéocle L
165085 °¢L
€98 %L
3%6501°¢
398 "9
3649569 °¢€
3t 995678
I109°6
Jeidss°6
320986
09L10°1
86901
394280°1
JteS11°1
58061 ° 1
340981 "1
3502¢2¢2°1
JeuBsel "1
3199621
iviste 1
ilevle"1
3besis 1
1004691
31i66%°1
395e45° 1
31986% 1
Iteye9”l
384289 °1
Jegtes i
astZel*t
1l2%e8 "1
3Zei88°1
ER2R S -
3Ls00C°¢
06165072
3t5021°¢
1100 1R a4
4996%¢° <
3se2 1e ¢
39vLet "¢
365094 °¢2

#9/59%3

ISR {-3°% B
30lelw*H
ICLLEL Y
32y 16"y
IZPnit "y
IvYeLLlTY
I0BOYZ Y
309¢GC°"
394991y
368221 "%
31868C"y
A761sC "
IS0C10° Y
35e4i6°C
L9586 "¢
A9L966 °¢
369158 °¢
Jts818°¢
IT26LL "t
JTe6Li "t
369000 "¢
IV6069°¢C
PLA A4 RE
3seigs e
IE2Z%5 "t
366209 "¢
3t6l9% "¢
312829 "¢
319¢E8€°¢
Jeetve ‘¢t
32e5%0t "t
304992t
311822 °¢
%5581 "¢
3009%1°¢
3699CG1°¢
31045G°¢
34%42G"¢
EER 1
3L18%6°2
329606 "¢
301GLe "2
3086e8°¢
jesied*?
34285172
3e0814i°2
38leL9°2
I¥S¥L9°C
362664 °¢
38096672

T2 WS

10-3tEL95°¢
16-369654 ¢
106-39¢0E9°tL
10-3€L659"¢
10-326289"¢
[0-388%1L"t
10-3bebtl "t
10~-300%9i°t
10-31998L°¢
10-30g1C8°¢
T0-346128°¢
10-3166%E°¢
10-32829€°"¢
10-32¢e819°¢
10—-32%268°¢
To-36l1s06°¢
16-3t4916°¢
10-4669E26°¢
10-38¢5tb°¢
10-3962%6°
10-32c6%6°¢
10-385%5b "¢
10-3¢1i850°¢
I0-3s6196°¢
10-302996°¢
10-3159596°¢
16-361996°¢
1C-300996°¢
1C¢-361596°¢
10-318896°¢
1Cc-3c6 196 ¢
106—3E9666°¢
1C-38695€6 "¢
1G-390%Ss0 "¢
I10-396066°¢
16-324296"¢
[0-3%%92%6°¢
16-381196°¢
1C-3208L6°¢€
10-3¢805e67¢
1C-3.22¢¢7°¢
10-3Ce6lb"¢
16-3C2126°¢
16-31(926°¢C
10-308928°¢
10-3214%l67¢
16-390%26"¢
1U-3099267¢
{0-39842b6°¢
10-3veLlb°t

vy

LC

L
L3
L0
ryy;
Lo
20
10
LC
10
LG
icC
10
iC
ic
1C
LT
16
Lo
Y}
LC
LG
Lo
LG
LC

.

Ll
Lo
LG
(8¢
LG
LG

LC

mn¥1)3e

ﬂ
pl

PIY L
3E 49051
3I¢9616°1
I96les "7
Jelewstl
306946 "°1
39669671
319691671
3rGSES*
Iseens 1
3ddéice"1
3066G69°1
356916°1
3L9té9°1
3L€6c9°1
UL Y€1
3946€9°1
3L9€99 "1
366199°1
iZsCs9"1
Joles9° 1
3616691
3vlisecl
3L9859°1
114669°1
366659 "1
320991
341069y 1
AT X A
332669°1
3iv869°1
ICSL69°T
369691
3116691
ILBESO "
3162691
Ivlis9“?
JeibeeTl
39%5%9°1
ETsPw A 1- A |
iQ0399°1
3¢06+9°1
PIRL L AR
SEYEY29°1
3¢c6299°1
EAL T4 LIl 1
305c%9° !
396l99°1
I9ee 991
IcZyys 1

SJe3

AQLE v ilg

10-362988°5
10~381601°%
{0-3726d5°%
T10-3048%E°%
13-321261°5%
i0-348teC s
10-3055i8 "y
10-36eedL"%
10-36%945°%
10-369¢e% "y
10~-399%62 "%
156-3686S51"%
10-386820 Yy
I5-3t6106°¢
(Rt F AT F
T0-318659°¢
10-3¢52%67¢
16-39962%°¢
10-3%0C28 ¢
16-3€9¢ 1l "¢
10-32¢011 ¢
16-320010°¢
10-3%9Z16°2
10-3018t8°2
10-31e928L7¢
IC-361L€9°2
10-329086°2
156-3L999% "¢
10-32149¢€°7
103986087
10-3206227¢
10-399ydsic-l
10-386180°2
10-3¢9110°¢2
10-3EEEns” Y
g-320tie° v
i0-3%921t8*1
10-3€1068"Y
10-35y68971
10~3€50€9°1
10-3t€€is "]
16-308116"1
10-38eE9v 1
10-3%ciin"}
1G-32409¢ "1
10-3ic 1307
10~3.9¢97° 1
10-3946512°1
16-318141°1
10-346121°1

ey ses

g0-3%5118° 1
20-362852"1
20-3584C4" 1
76-328159°1
FACEE L2114 A
70-3%9795" 1
26-3 11161
20-35624971
ZC-3¢00E% "1
70-36£08€ "1
2C-396L9E "1
29-304B0€" 1
70-385047°1
70-316852°1
70-3%9161°1
20-39.291°1
C0-36HBZ171
20-310960" 1
I0-360950°1
20-301€€0°1
Z0-310£00°1
€0-3T616L°6
€0-36795%°6
€0-3€6621%6
t0-385li6°6
€0-320059°9
€0-3200C%°8
€0~39€551°8
€0-3282167L
€0-312479°1
£0-31€€9v "L
€0-3E6654272
€0-3889€0° 1
£0-386628°9
€6-3501€9°9
£0-3164E%°9
£0-309052°9
€0-35€850°9
£0-309168°5
£0-300024 °S
£0-30%55°¢
£0-35916€°5
£0-319%82°%
€0-351280"%
€0-321%¢6"Y
€0-314062 "%
£0-365059°
£0--3245167%
£0-316€8¢ "%
€0-327952"Y

X3

3017

r

"ON 238 0Nd 15398 swea

18]



ell
vl
vUi
Lul
Yl
Gial
L XN
il

lul

Zu-492dice "t
dU~4eCit "t
- dwed9°k
cu-dioioT e
CU-ALubut "t
cG-41lend e
(A L 1V0 SV AA3
JU-d7ol Ul "t
fu~dred iUt
20-H49%L.6°¢

SS¥m INUY

[QRIN PR o8]

o

O o

W=

o

AL DGR

80
%0
LY
gC
gl
XY

gL
8O
80

Juvloy L
FR TR AN
33¢508°¢
2l 0L 7L
Jiiloe ity
35%9GL Y
ETE R 28 A 4
399L99°Y
ER-E LTI 4
HO1%0°S

nil5903

i¢
ic
1G
1G
1
(€9}
icC
1¢
G
10

I% 6Ly
s19%94°%
39G2eL "
ilesey s
391999 °%
3292€9 "y
iCLEGS"Y
319%457y
362626 °Y
ISLY6Y Y

10-396¢61"¢c
10-3cL7ec ¢
10-32¢sté*e
10-3ierlt "t
TU-326€5¢F "¢
10-30cet °x
10-412¢20°¢
TU-39%955% "¢
1¢-39900s ¢
10-3159£6°7C

1wl

L0

i

iC
LC
&G
¢ Q
in
LC
4G
LC

3tR9ee 1
190958 "1
Jtotee”1
IS »let "1
156809 °1
EIL-T. 0 &
EFR LR A
3 909%°1
IEES9Y "1
319619 °1

1¢-32¢e620%8
10-39818L":
10-309%94571
10-32091¢ "¢
T0-3l2¢ehG”
I10-316948°9
IG-3156999°9
10~320e9%°9
10-39C592"9
16-368210°9

X

sss wNe123d4S AUIE ¥IVIO OML ¢se 2

20-3989€5°C
20-38989%°¢
Z0-318%62°¢
eo-3L6Lezt2
FAEE FR ] 200 S
E0-3L0001°2
20-3G68e0°7
g0 -37s6Le"1
£0-398126°1
d0~36BG9B"T

xQ

g1t
631
B
F ) |
g1
21
431
£01
2971
137

f

“ON ®3180¥d4 1531 »es

Hi



oun

L0 3196l1"7
N1dP
WNANINON

o011

£0 32%66°1
NI3fr
NNANINUR

oll

€0 3189L°1
N1dP
WNAININOW

o1t

t0 JotZy*1
nldr
ROANIRON

ol

20 321s9°6
NEar
WNANINON

ol

¢0 31285°¢
Nlar
KNANINON

o1t

€0 3€092°2
N1ar
WOANINOW

o1

20 3014911
N1JF
WOANINON

otl

10 36¢89°2
N1dC
WAANINON

vt
t0-3€588 "y~
nldr

WO 1NIWNON

10-3¢0€0° 8
€0 21ivy™i
aNnos -y
FELELL

10-3%620°8
€0 ISI9€°1
GNNO8 -4
J3¥dAN

10-3¢820°8
t0 36102°1
ONNOS—Y
J3udAN

10-32420°8
€0 36100°1
ONNUY -Y
RERTLY

10-38520°8
Z0 39829°9
GNNOS-u
J3YdAw

10-34520°¢
20 38yLH2
ONNDE-Y
J3udAH

10-3€4$20°8
20 31€95°1
GNNO8-Y
JIIudAnM

10-3€620°8
10 322¢9°L
ONNOE-¥
JIUdAN

10-3€620°8
10 309%0°2
ONNuUS -y
JIYdAN

10-3¢s20°8
20-31221°¢
aNNOG-Y
JI3udAN

0

i 39090
(ZOUNSP) X
3SNdAN

o

20 3tl12¢°9
(ZaNEr) X
3SNdAN

4]

20 38L9°¢
(ZUNBT ) X
3SINdAN

o

20 3c022°y
(ZUNBT )X
IS INdAN

o

20 3se8ze°e
1ZONSP )X
S NdAn

o

20 Jel10°1
(ZONST ) X
ISINdAN

0

10 3Z991°¢L
(ZaNBP ) X
IS WidAMW

0

10 32vEL°¢C
(ZONET ) X

3 " INdAN

0

00 316l1Z°y
(ZONBT )X
IS MNdAN

(1]

20-32019°8-

(ZUNBC )X
3SMidAN

0
10-3288¢" 7
(1ONSBF )X
XVYNdAIrX

0
20-3y89¢°8
(1ONSF) X
XVHdArX

o
C0-3L29%°9
(1gNEacr) X
XvnHdrx

o
20-30S6¢€“Y
(1gNer)x
XVRdrX

0
20-32¢c6E°2
(10NEF ) X
XVHdrx

L]
£0-35210°6
LTGNSF )X
XYMdfx

o
€0-20€45°9
(1ONBF )X
xvudrx

0
$0-3L212 "y
(IONBF )X
XVNEFX

o
€0-361€0°¢
(10N X
X¥Wdrx

0
€0-30000°1
(TONSBT) X
X¥Yndix

20-3%11€°1-
U1 36E01 Y
aNnoe-3
XVYnWd

20-3€691° 1~
ot 3suit°1
aNnoe-1
X¥Wd

€0-36889"6~
01 3s%22°*1
OoNGae-Y
XVind

€0-3L090°L~
0l 3562Z%"1
aNnNos-Y
XVKd

€0-30120° 9~
0l 362111
aNnae-1

XVHd

€0-3¢20c° 1~
01 3001€°2
GNNO9-1
Xvid

¥0-380¢0°8-
01 394%6"1
GNNoe-1
XYNd

¥0-31526°¢€~
01 3816%°1
AONNO8-1
XVNd

$0-35298°6-
60 3s928°¢
aNNO8-1
XVYNd

80-32€60°y-
80 3%22i°8
aNNUY-
XVYWd

€0 36tl0l°2
v

SOdANW3
XVwdr

€0 3€166°1
13/

SOdAN2
X¥NWdar

€0 3$S%2°1
i¢c

SOdANI
Xyndfr

€0 368819°1
62

SOdANW3
Xvyudf

20 38L8€°6
61

SOdANI
XVndf

20 30296°€
6

SOdAW3I
XyMWdf

20 364D2°2
L

SOdAN3
Xvudf

Z0 3s821°1
s

SO0dAN3
Xywdf

10 30e91°¢
€

S0dAN3
Xvyudr

10-369L%"1
Z

SOdAN3
XVWdf

€0 361612~
DINANS
yvysr

€0 31661~
601

DIANAN D
uyise

€0 39SyL°1-
601

93INANI
yvisr

£0 38814°1~
601

O3NAN3
yvise

20 3IS18E°6~
601

93INANI
yvisr

20 31295°¢~
601

93INANI
uvisr

€0 36%02°2-
601

O3INAKI
yvisr

20 39821°1~
601

O3INANW3
uvise

10 3s¢y1°¢~
601

J3INANI
¥yise

10-38¢€25°1~-

001
O3ANANKI
yvisr

10 3608L°y
HL~3igem™7
1vi013
HN1Q

10 3608L°%
60-31€69°2
IYi013
HN1G

10 3608L°%
60-30489°2
WLNAD
#2410

10 3608L"Y
60-35122°¢
Iv1013
HN1O

10 3908L1°%
60-3610¢€°2
Wi013
HNL1O

10 3€2€L"y
01-30000°¢
1013
HNI1G

10 3ecEs €
01-30000°¢
IVioi3
HN1C

10 39%€€"2
01-30000°¢€
Ivani3l

A

TN

10 3yseEl"1
01-30000°¢
Ivi013
HNI1O

10-3%120°L
11-316%6°L
1vi013
HN10

80-30%04°9

80-3tEi€"s
40-39808°2
$INdia
N1

00-32062°y
40-31S€1*2
SaN¢i s
INil

80-322¢6°2
L0-3€05%"1
$Ind10
InlL

80-3€159°1
80-3%€19°¢L
s$INdia
Inlil

60-39999°y
80-3%096°2
S$INdic
Kl

60-39620°¢
80-3%Ci¢* ¢
sSINdi0
anll

60-3¥6€5 "2
80-309%°1
sInd1a

01-30€%8°y
60-31%01°4
$InaLg
Imii

11-381L8°6~

01-38611°%
sINd10
Nl

L0-35186°1

L0-35£69°1
see

ddiQ
37043

L0-3122¢°1
ooz

dd10
3713A)

80-3%096°¢
st

ddia
3M0A)

80-3212¢°¢
os1

ddia

Fl b))

80-309¢€%°1
(T4l

ddia
37342

80-32091*1
001

dd1q
3742

60-368%9°¢
173
ddiq

60-32Zy18"2
0s

d410

37IA2

Z1-36009°6~
1 T4

4410

E Rk L]




fo

el a3wbll7e
il
LI LI

ib

tU sledl "t
1 arf

n NI Rw

[Vl I3

v Jesylca
AT

wii, NiMUm

cll

el 3I%Ew0°y
NidT
wiijdmin

P
v

LG 19%66°2
NEST
niiNImUn

Lit

tu IdbER "2
Niarm
nhitdmla

vl

vie 399iL°¢
Nial
milLiy3InGm

[

vl ALe99 ¢
N1 afb
miilhamin

[SR I

vl deudaetd
NIl

wiilble Jmature

[

. shHnstsd
slaf

nl 1% 5mun

fe-310% "¢
t{ 3kel’*¢
kbike -2
Jradin

tu—3bern * b
EE L PV s
N e~
J3udrn

1O-3tbeu"E
cG ode%en "1
UNGo-a
J3irdAm

1G-40620" 8
L0 A9Ive Tl
UNIOE -4
33ddAm

LG~-491L0 "8
L0 dlewy 1
[ THYI
J3vdAm

TL-3L94 L6
L d9wsetl
Uhfiua~-g
Z3adAnm

IL=-30L98C"H
el Fwrie*l
Lhide- 8
T33dAm

fU-d6¢8( "y
t U sdehl*l
Chille-n
“ddaha

Tu-3%del "

A VIR T OV I |

Utk -o
14¢Anm

Il-37lel "=
el 34291
LNl -2
$3ddlm

U

¢l 580107 %
teUNGr )X
451 0dAm

L]

Ll dvie%”s
(LGNal Y
38 INdAR

19

| IV A |
(2GNUP ) K
315 MdAN

G

€L 39cit-l
{IGNuT X
15 IdAn

0

I RELY Y4 B!
LS GNuf ) X
35104t m

390¢C "1
(EUNETM )X
FUINdAN

1]

20 3LCe9°6
{CihelM )X
3% Tatim

¢
24 4elld”e
Leldnhef )X
35 VW ictn

3]

Zu 34547k
{CINul )
35 HWlehwm

SoavliinTL
PEPLET AR D |
m.:ﬂ::

e - O (D

n«.
(C-3lb6Y "2
(1uwel b
A¥mdlX

C
I-32L6%°¢
CLUNElr )X
Y¥mgl ¥

¢
10-31L69°2
tIgnET I x
A¥mdlX

¢
10-36det~¢
(10NErM) X
x¥mdflt

C
ig-3leel "¢
(TONBI )X
XyMdlyY

7]
1C-36726°1
fiUNET )X
XyMdi X

%
TC-aetis"1
i 10nel )X
x¥mdlX

%
1U-39%b6% "1
TGNl X
XFmal X

U
TG-306wL "1
(IOGMET I X
xVmdly

L

tu-3t961°1
[REVIL AN S
XVndflX

0-3%Lc0" -
66U 39406 ¢
CNNDe-1
X¥ma

20-36880° 2~
6C 31898°¢L
aenGa-1
X¥wd

0--A68BD " C—
60 J18¥8°4L
Ghirue-1
X¥ywd

0-3%050°¢-
60 30se1"H
GNIGE-
X¥nd

{0-32%i6° 1~
60 4400w
(¢ TR ]
X¥md

20-3t968° 1 -
b0 38L1L°8
ONN0d-1
*¥md

20-32108° 1~
ol 3l8L0°6
aNDGS -1
XVm

dG-atke G 1-
CIVAE RS A B Y
ChNOY-1
X¥md

0-3IbYBs"1-
60 4% 106%0
UNNQE-1
X¥me

Z0-3119%°1-
Ul 508¢0°1
ChNGE-
XW¥Whid

£C 32C 1°¢
i

SldPmd
X¥mcf

£0 3926C°¢C
(84

SOdAk3
X¥mdr

€C J9C¢e!l¢e
€L

SGahm3
Xywel

tC 396.0°¢
|

SOdAwm3
AVmalr

€0 3tlgb "l
hy

SOenwi
X¥mal

tU 3048872
9g

SLdAWS
x¥mdf

¢0 3e9LL°2
€9

S0dAm3
X¥wmafl

£0L ING69°2
09

SUcAm3
Xymdf

el 3e615°¢
G5

SUdAm3
ST 11

t0 39€11°¢-
Go

S3INAMI
15833

O 388607¢~
(81

J3NAKI
8YisrT

[£2)
221
£0 392¢£1° ¢~
X4}
93NARI
eV ASE

€U 360" ¢ -
6Gl

PELYLE!
avisr

t0 3ciIB6°Z-
(1!

93KANI
uavisft

£0 30L8B°¢-
601

SANANRID
sYLlSCl

£0 3IE9LLE~
601

SINAWT
o¥iST

to 346459°7-~
601

O IteAn3
gYisy

v 3EGEET2-
601

GINAWS
BY3St

£EC 3629L°2-
[XVR!

GANANS
zwise

10 3EbidL”™H
60-30¢21L" ¢
IYiDL3
HNEG

10 3e6li™y
6G-30¢88°2
Iv104i3
HNLT

43
el
10 3808L" Y
50-3GE€8° <
Tvi013
HM LG

10 3808y
60-3%8141°¢
Ivi0L3

HN G

1¢ 3JB08L Y
60-3v6LE8° 7
MWLGL3
HNLQ

10 3608L7Y
60-38%E 52
IviGil
HW10

10 3608L"Y
bC-3E269°2
Ivi(i3
HW1Q

10 36084
60-31699°2
iviGl3
HNI1G

10 36068i*Y
60-35991°¢
Ivi13

Ha 10

10 360EBL"Y
6G-3tiie"¢
Ivi043
HNLG

10-3622%"1
{0-3€86L°8
SINdLIC
Imli

LG-3BECZ" T
L5-3€1L°8
SINGLG

EL R

vy
2%y
LO~-30€E95™1
FRCES- 138 ¥R
SIndiIc
EL D

L0~3, 228°Y
L0~48262°8
5S40
3wWll

LO~-3985€"1
LO0~-31995°§
SINGSC
Inld

L0--3246817 1
L0-3¢0B9"9
SHNdL0

EL R

LO~-3809071
L0~39261"9
KRN B R4
3Ixil

BO~396%1°6
L0-31615675
S$INdiC
Inil

80~30L82"8
20~36918 7Y
$INd10
ELE B!

go~38L61°!
i0-3LeH\ Y
S5IN440

ELE I

LO-361%6°¢
Y

dai il

ERNIW

10-328l67¢
ra A

ddil

37340

L10~3e1L°8
10-381d"8
LO~34100°%
9%
cdil
ANTAD

d0—3Z0BLTE
GlY

dd L0

31342

LO-31609"¢
0o

ddid

ER T

L0321t
“iE

ddiQ
F13AD

LU~-3E8%0°¢
OLE

dald
F1342

i0-35518°2
S2¢

da 182

ERMI

20-309%4"2
(eI

dd i 0

31040

EC-3TKEZ?
LY R

dd L O

ERPLY




[XoR |

LU 3piil2-e
NI4T
wiilhIniin

vl

ti Hd9t€lTt
3!

LI LT IV ]

t ol

tiL dsoyl®t
NI
nilAhImUN

e Gl

LU dbell e
w1 a3t

white INUn

TU~3dcol"w
el 3162e "2
(hlB-8
J3MdAm

10-30i9C ™0
EG JuLsd*d
Ghliile-2
JddAm

JO0~3908C ‘%
€6 3wl
Chiia-¥
J3vdAm

1¢-3104L%n
€0 dwELCT
Ghlup -
Z3ddAm

G
[ACEVE VR B 3
§dUNGE )X
IS WdAm

D

du ALSYC°6
({UNBE )X
3% MidAnm

[¢]

ZU ailvoe "8
{ ikl I X
3S HidAm

O

du 3¢C1e"H
{oGhufl ) X
AL MNdAn

C
10-318Ce" 2
(T1ONGl X
X¥udl a

—\.
iC-3991¢ "2
(TNl )X
x¥mdlx

u
iu-3el16s°2
(RETLACIAR
X¥YmdflX

C
16-31668°¢
(1ONEr VX
xymelx

20-3L1G27 ¢~

o0 3tbLS ¢
GNMOY-1
X¥ed

2U-3iceLité-

6l 366%9°s
OnNie-1
AVma

60 39I€67 ¢
GNIGE-1
A¥mc

£0-3916G6° -

€0 31e92°<
oY

$2dAm3
Z¥mdfl

€U 3942707
Qe

SJchAm3

1w el

€L 391"t
i

SLdAmz
Ivacl

el 32T ¢
184

SCatm3
X¥mdl

€C S92~

a1
S3NAR3
avisr

€0 I6LelE~

a1
RELT.Y B
avise

0 IL2eT°e-

201
BEETEE|
»yLST

¢C 39¢€817¢~

FAN
CTINAWI
-2 B Y

[aN}

10 3%081*w
S0~38220°¢
IyiGi3

HN IO

10 3I10BL"H
&L -3969L*7
TviGi3

Ha kT2

16 396l ~
50-36159"2
Ivi04i3
HNIG

IC 3*86ls™n
LU-dvkdL "7
TW1013

W& LG

L0—-3806271
F0-3£000°1
S¥N4iC
Imiid

D3¢
10-3¢1%9%6
Singl0
3mil

d0-322:90°1
i5-381¢4"8
SINg1U

ELE I

L0~-354z21"1
10~3E56L "%
S¥dLd

ELT I

S

10-3tB1e ¥
88y

dd1d

ERM e

LL—386922"%
Gdw

dald

31340

LO-3PT60" ™
06

daiC

29343

L0~Fbibe "t
S %

4440

FN3AD

£0-38%: "8

L



-t

b ON

et

b (O
v
f’;d

T
[&9]
«Q
"
L2
2
.
(@]
L
m
)

-
Ve
L L))

D

[OTSSSS WU B

/
/

(
-

/

, w
\ Lot
m -
f |
e
_.__, m
S L Ok
|
Voo
i i
3 t
!
b - (08
-
C |
P |
o LE
1 i .
L
N |
k h
N -~ '
v ;(Tﬁ
i
T wmx WN4103dS AQDE A0CTE OM. sEE 7 Ty AZTR0dd 153 sws
Cha2077%0 = =T cRE = TN -



This page is purposely left blank

K6



~

-7k

Ve
O
-

52
[

AFWL-

v

v T %

NOIx

[T

{F PUFF;

DL

.
:



/ CUSN(Z& CUSP: }2
12 633+ 0

CUSPC(?)

745 +12

CUSPG(2)
3096 +12

CUSPG{2) CUSPS(2)
159 0.

/7 RM@(2)  EQSTC[2) ECSTO{2) EOSTE[2) EQSTG(2) EQSTH(Z) tQSTS{?) PMIN{2
ilL 2.78 1.04833+12 00 1.17+#11 1.59 20 0.0 -1.410
4 HATL(?2)
10{ MATL 2
/ CusPi(l)  CusPA(l]  CuspPC{l) CuUSPO{l} CUSPG(1) CUSPS(1)
91 6 3349 006 TI5412 . 3096+12 1.%% 0.
/ R'Hggle) EQSTC)) EQSTO() Eosn;(nl Easmén EQSTH(1) EQSTS(I& PMIN(1)
8| 78 10483342 00 11741 142 20 9. -1 +10
VA TSN ]
7 MATL 1
L~
]
DX TIME RZ(1) RZ(2) RE(3) RZ(4) o
6 22-2 1-12 10 1.04 451 1.0
JFIN NE( NE(2) N NZ(4) e
5 201 100 160 161 200
JBND(1)  JBND{(2)
4 101 169
"UFACE UZER@ HFIN2 - -
3( 5 173+4 101,
NR2C NMTR_S JREL JEPUL NPRIN NTAPE NJEDTT NTED
2 4 3 20 40 50 25 0 0
/ DISCPT(I), I:1,10 , )
1 %% TEST PROBLEM N@. 3 %M TW@-WAVE EQUATIBN @F STATE  %MX PLATE SLAP
-
b conenn?

88




JCYCS NTEST
l7f/ 600 30
TP ¥ T e
16 20 24-6
CG§P"173T CUSPAIB) CUSPC(3) Cuépom"‘ CUSPG(®) cuspsm B
1% 0 0
RAETY] E6§IC'('T““ EQSTD() EQSTE(Y Eﬂﬂ?m EGSTHIY ““rc*’rsm"'vmnm
14( 26% 86+11 ~2232+1] 887410 821 25 0.0 -4 +09
/ MATL(3)
13 MATL 3
_
bend

"y



Z1-3CG0° 1 9C-30Cy° GL 3TLT "¢ o7 LE1 3 oo9 102
EL D Y Sl 4a»3 3dV¥ ik 1S 2% 53437 W1 ar

oLZ O U4 0O 30007Y Tlive
i91 ING7 Gt 10-3536°% Dlive
491 %07 U1 D0 3I0S0TT OIjvy
&C1 INOZ D00 3B0CTT Slive

SAMNYLSNROD DNINDT

Sl YL 3062°1 16-3{CLT°s CS Co
Zrel 37 Le3In Jv4n NEzak e ll

el €Y

4 £ d
int SIMims prg L

enee ¥ B1/354Nd~d NO N3 STP mIMHIRG S151 sees
AF1S 21V ¢ sese F1YLS 40 NTILIVNCI FA¥M-0Om; sse § O mITR0Re (1533 €»

- - #2404 S¥EJiINTETE Qfidm]

g



el ILLOGL "%~ w0 399 l6e°s i 10-3006006°2 IC-3C0CcCil 9 Ci 3000LE"S I1 3Q02€2°2- 11 30000978
Nlaa w1STa 4303 H1SC3 c1se€3 31523 sisda 31503

I0-20%E7€ = SSANWTIME TYIeIivm

10 =0 Ci 691 =f wind L0 3085°2 =0mn £ WiTw 204 S531iN3E0de TFINILVW
. GG 30008671 11 20096C°¢ 11 3CCC05°2 cC-300CO6°9 63 3TOHEETY
$d503 Q651D CasSro PEEY A ¥esSn3 14503
U I SRV e ST S G AR L IC-3CLC00"2 CC zCCCs6°1 It 306011 = 2t Ierwen 1
tlmg N1ST $is01 Ll SR Sisft: 31573 S15%3 34553
IC-3082°% = SS3INNTimi IYIvIivYw
691 =0 L i1 =0 mies 2L eitl =Ura 2 Wivw 232 5315i%34088 TP InIivM
[ LC 3L0Ues T It 30(%6C"¢ 11 2LG0Cs "2 L0-300000°% 2 IC0DEETS
a5 ) I4SNZ CaSrz Jetf D Y453 Tasnd
U0 BT VTR 4 U 18304000 2 CT 30006571 HRESEE1SIVICF | C 2% IEERWD“T
Sime S50 1503 Zas83 3:523 01523 22303
10-30027Z = SS3INNDIML 19i¥P31V¥m
G RN 1 ={ SR ¥ T Tivm B34 1311¥3IcCuwe IVIinIive

)



dav s

3ivic ess 3LV IS

T

£C~-30LIT1"9 0O 300062 "1
£L-300911°9 %0 300061 °1
C0~30C9T11°7 %G 300061 "1
¢C-30C911°9 ¥0 300061 "1
£0-300311°9 0 30006%1 "1
eG-300911°¢ 0 300062 "1
tC-300311¢ ¥0 30006¢°1
€C—-300911"9 %0 30060641
eO-300911°9 »0 3000611
¢0-300911°G »0 300064°1
€G-3009%1°9 90 300061 °1
€0-30C9T1°9 ¥0 300061 "1
£C-300911°9 »O 3000611
€0-3C0911"°9 0 300061 "1
€G6-300911"9 »C 30006¢°1
€G-300611°9 yO 30006¢°1
€£G~-300911°9 0 30006L°7
£C-3C0911*9 0 300062171
€0-300911°9 40 30096L "1
E0-30L911°9 »0 300062°1
£0-3Co911s %0 300061°1
LG~300911°9 0 30006L°1
£EC-3Co91t"9 %0 3000621
£0-400911°9 80 I0006LE"T
€0-30G911"9 Y0 30600&L°1
€C-30(911°9 &0 3000621
€CG-30G9t1°9 0 30C06L"1
tC—-30C911°9 0 300061 "1
€CG-32¢9T1 "% *3 3C0061°1
£G-300911°9 ¥ 300061L"1
€0—-30C911"°¢ %O 3000521
€C-3CL911°S G 30006171
e G-300G911"9 »0 3C00HL°1T
€C-300911°9 »O 3000641
£C-300911°9 $0 300066171
€C-3uC9il°s vl ICC0&L°T
LL-300911°9 U 300621
cC-ai91ll"y %0 3000641
tC-3CC911°9 w0 3C006L°1
(=530 0%11"Y O 30006471
g L=-5009T1°%6 e 3000671
[ O S~ o0 IC0GeL "1
¢L-370911°9 0 3CC08E "L
€C-3L091l"y »{ I0C06L"T
t0~-300911°% G ICrNsLT
£L-35C911Y 0 30006L %
tL-33C911°9 ¥0 3ICC06L"Y
tC-3,(911°% »0 3500&E 1
tC-3uC511°9 %0 30606271
¢ ¥G 05062 1E
55%m INTT ALTB0U3A
NGHIFOT S JAym-{m; s3s ¢

16—-3008201
10-3309%0°1
10-300%¢G Y
10-3002:0°1
¢0~300006"0
26 —-3000D89 "8
c0~-3I0009% 5
Z3-3000%2°%
20 ~-300020°6
¢0-300008 "8
0-300086 "¢
Z0-30009t "8
£6-3000%1°8
20-300026 "L
20-30000L 7L
0-30008% "L
03000927 L
20-300040"1
C0-3000£8°9
20-300002°%
20 -3000%E"S
£06-300991°9
- 300L%6°6
¢B-3IGO0TLTS
EO0-I000VE"S
¢0~30008I"S
£0-300090"%
20~3000%8 "%
C0~-30CAIZI"Y
CO-3G000Y "
Z0~300381 "y
20-300096 "¢
Z0-3000vL "¢
2C-300025° ¢
¢0-30000L ¢
CO-3CORR0"E
SL-ATLORETE
20 ~300Cw3" ¢
SO ~3UNQEw S
20-34000Z8°2
2C-306G086 "
ZO0-3000%¢e ™Y
CC-3C0D%6" 1
Z20-3IN0DZE Y
20-300001 %
eO-30000ETE
§£0-~300C0097Q
EO~F0T00w "y
tC¢-300002"2
¥

4

H)
(%]
B

o
ig
ot
&2
8
Le
L
i XY
¥
[ 34
e

o -
[

P BT g AN - RO I > o)
B e e B I A R

]

[t IR ST AN S ol B+ ol

r

UM w3E0d8 L1531 sse

yr



£0-~3C0911%¢ %0 500002 °1 1o-300821°2 cot
L0-30COL1°S o 3000641 10-300951°¢ kb
€0-300911°9 Y0 30006l °1 12-300%€1*2 86
€0-30C911°*9 *Q 30006¢L "1 10-300211°2 ié
£0-300911°9 *0 300064 "1 10-3000860°¢ 96
€0-400911°9 *0 300064 °1 153008502 4h
£0-300911°9 *0 300062°1 10-3009%0°2 LT
£0--30C911°9 *0 3000601 10-300%20"27 £4
€0-31GovItl°9 40 3000601 16~-30020C"7 6
€6-3G09T1 7 %G JOO00FL"1 10~-300086°1 16
€0-30091(1~9 %0 30006/ "1 10-300880 "1 06
£0-300911°9 0 300061 1 10-300985°1 68
€0-300911°9 40 300061 °1 10-300%16"1 89
€0-300911°9 40 3000601 10-3002&68°1 L9
£0-300911°9 *) I0006L4°1 10~3000L8 "1 9@
t0-300911°9 %0 3000601 103008481 4“8
€0-3009119 %0 3000641 10~300928*1 vg
£€0-300911°9 %0 3I0006¢ 1 10-300%08*1 4]
€0-306911°% %0 300056L 1 16-300288 ") 28
£0-300911°¢ Y0 3000621 10-300092 *1 1e
¢0-30G911°9 0 30006L4°1 10~-3008gL "1 Gg
€0-300911"¢ »0 30006471 106300912 "1 bi
€0-300911°¢ wG 300062°1 10~300%69°1 Bt
€4-300911°9 *G 30006171 10-300219°1 i
€0-30091% "9 »0 30006L4°1 10-30006%°1 9
£0-300911°9 YO 300064 °1 10-300826°1 52
<0-300911°9 G 30006L1°1 10-300909°1 L 73
£0-300911°9 ¥0 3600621 10-300866"1 £1
£0-300911°9 <0 300061°Y 10~-30029% 1 2L
€0-300911°9 $G 30006L°1 10-300G4%s "1 14
£0-30L0911°9 %0 3000621 10~300816"7 vEl
£ 0-300911 "9 0 300064 °1 10-30096%"1 &'
£0-3G0911°9 %0 300064 "7 10-300%L4 "1 a9
€C-300911°%9 %0 3000641 10-30024%"1 1
£G-300911°9 20 300061 "1 10-30008%"1 99
€0-305911%9 %0 30006L°1 10-3008CY "1 1
€0-300911°9 +O 300064 °1 10-30099¢°1 A L)
£0-300911°9 40 3100006¢ 71 10~30099¢ "1 ciy
£0-309911°9 0 30006171 10-3002vE "] Zw
€0-300911°9 %0 300064 "1 16-30002¢ "1 149
£E0-300911°9 *Q 40006471 10-300867 "1 DY
£0-300911°9 *0 300064 "1 10-300922 "1 &%
€0-30C9T11°9 %0 3000611 1C-300962 ° 1 B4
£0-300911°9 %0 30C064L "1 10-3002¢2 "1 Lh
€0-300911°9 Y0 300062 "1 10-300012 Y 94,
£0-300911°9 *0 3020611 10-300881°1 a4
€0-3G6G6911 "0 20 30006L°1 16-30099171 24
€0-300911°9 »0 300064 "1 10-3009%1 %1 £¢
¢0-300911°9 40 3000601 10-3002271°1 r43
€0-360911°9 Y0 36006471 10-3¢0001°1 1¢

SSww 3INDZ ALIDOTIIA X r

AVIS FLIVId svs 32V1S 40 NCLAVND3 IAYM-UGML se3 ¢ "0ON wINE0DHd L1SIL »es



E0-3496.68°9 0 ig-32%128°¢ »01
£6-3LL51979 €EC 3006E%°Y 13-389992"°2 £07%
£0-399C9¢€ "9 €0 3000%& o 1c~-3geede-e <ol
€0-300918°9 %0 3052%L°1 10-3000C2°7 | Jea

SS¥w INGT ALIDOTIZA X r

SVTIS 3ATId see 31TQS 40 ATDILYNMI IAVM-(M] sse © "0h w3 T508d 1531 ses




12

NI AT

20 35901°1
WAINInln

G99l

NI ol

90 3%901°1
IR EL I

6451

NIaT

vy 34901 °1
wiiliv3imGn

a4ul

NIdT

¥C 399C1°10
wiiANInin

561

LR 1

U $6901°1
w AN ImON

561

LT

70 14501 °1
w1t IWNOn

551

N1 At

"U isvultl
LI RELIV]

TCc

NP4l

LIV ST O
LIV ELIN

Lud

S EL

%0 1ssutl Tl
LTINS R L Tal]

u A.\ AM

bl 30

YU abeul
LI LT L)

00 401”1
UNCDH -8

U 4ElZHT6
JitdAn

GO atesL*1

OKN0O—-»

0 dbBeds"s
J3ddAnm

0 3Ulwit
1 HITI'EY.

P VIR X0
JIddAN

GO0 30wl
UNNUy~2

<0 30e0U°Y
J38aAwn

[STVRN J0F4 -1 I §
URNG~Y

¢l 399647 ¢
PEY.EY Y

GG oznlelt 1
ONOUY - ¥
0 3¢lies
TdndAm

Co 302wl
Chiiug-Y

PACEEL J R R R
T3ddAm

[TV OIS -T B |
ONND B -2
FA'EEL R AR
J4d4Am

GG osuceel®l
UNN)Y~Y

10 44480706
FET LT

GO J0db1T1
N -
CO-4luet 1
Jdd AN

15~3208%°8
{JGNSF X
*5 3t140°1
1% MNdAK

16-3¢089*°R
(IONEr)X
%0 3€16C°1
39 MNdAN

1u-3208y°9
{LONSBC )X
%0 31145071
1% HaAw

10-3406%°8
{JONET 1 X
20 3%95C°1
39S WdAn

Ii-34089°8
ESUNYT )X
p0 3%490°1
A5 MNdAN

iti-408%°8
(&ONET DX
20 39e0°1
45 TNdAK

[O-3E06%° 6
{CUNGT X
yu 3¥S60°10
IS INdAw

tG-3208%"8
§CUONBT X
o{ 3¥s560°1
ISINdAN

10-32009% "%
CcUnYl )X
(0 d9L60°1
3% INdAm

10~-3208%°8
{eUhgl X
(. 359CT*1
S HighAnm

10-38627%¢
(10NnEr) X
TL-3906€°¢
XYWl

10-3€9¢d°¢
CLUNYr)X
10-3%06t°¢
X¥Wdfrx

10-4892Z°2
CLONGT ) X
10-3669C"¢
XymWdrx

106-39812°7
(1ANSBF) X
10-31686°¢
XymaflXx

10-39212°¢
{TONST )X
10-369¢9°¢
Xywdfx

10-36002°¢
CLONBT ) X
10-3180C°¢
X¥YWdrx

[RRE 1 X4 VY s
(1aNEl ) &
lU-3L8%2°¢
XemWdlX

tu—-38402°¢
(10ONdr )Y
10-3Lu%’"¢
X¥NdrX

1Q-392687°¢
(1ONYF )X
10-398%2°2
X¥mdl X

[o-34100"°¢
{LONWE )2
16-3100¢e ¢
XVidlX

€0-3e0E6"Y
(NNOE-1

€1 3192%"1
AVNd

€0-3€08b°"
CNMaY -1

01 3192+%°1
AVwd

£0-31¢68°Y
aNnue-n

Ol 3%92%°1
XV¥ind

£0-3t1y9°¢
UNNUS-1

Q1 38624°1
X¥md

£t0-356%%"¢
anNnue-

U1 36%e9°1i
X¥ud

€0-31924°1
SMN0Y-T

dl 399 %° 1
X¥hd

YC-3eBYB Y
aNNUB-1

Ul 4L81%°1
X¥Nd

YO--JdtbyB~Y
ONT 8-
0l atel%°t
X¥md

"U-3996G6°Y
ONRDE-1

0ot 3961+4°1
XVind

GO--3A6EH &L
ONNDE- Y

kG JIBROKTS
XVAd

%0 3690171
SOdANI

6%

XYNdl

%0 4590171
SUdAR3

te
X¥mndf

$C 36901°1
SOdARWS

€8

XVwdfl

%0 3I<901°1
50dAm3

L4

A¥mdl

%0 35901°1
SUSAWI

69

XV¥mdl

%0 35901°1
SUdAN3

65
X¥war

*0 369CGT1°1{
SOdAm3

L9
XYWdflr

%0 3IS501° 1%
SOdAN3

L0l

X¥Wdl

*#Q 3660171
SudAm3

w0l

VWl

20 36301°1
SUd w3

o1

Ximal

G
DINAN2
59
¥VIST

C
D3INANKI
6b
¥y LSr

0
SINANS
65
erisel

G
JFINAKI
b
avist

0
O3INANT
ig
¥v1scC

G
TINAMI
ti
uvisr

O
SINAWZ
69
aviser

0
93INAWS
st
yViSH

Q
SINANI
11
eYisST

0
DINARK I
901
avicr

59

69

00 3126%°7
Ivi0L3
60-31998°C
HN14

¥t
00 36EsE°C
v ili3
60-3L998°¢2
HN O

0G 3nese° <
tviCli3
60-3L958°Z
HN1G

00 3I9kse"2
Ivi101L3
60-26959°Z7
HNIG

00 32t%€°2
Ivi0i3
60-3%%6€°0
HNLC

G0 36007
Tvioi3
&0-36112°¢
HN LG

o0 3d92%€*2
IVLIOL3
60-30498°1
HNLO

9
0C 3sdsere
Iviold
60-30198" 1
HNLU

00 3826t° 2
Ivi0L3
60-31698°1
HN1Q

CO 388t -7
Tv1013
Ti-316%6%
HW G

LO-3%115°L
SINdLG

L0~ 3E2HLTC
EL2 DY

251
L£0-3vlic L
$MaiQ
10~3¢28L72
3Nl

16-3111%")
SIMNgdi0
L0~-30¢e 2
Inil

LO-3EBBE" L
SINd10
L0-32%¢€0°2
INlL

LO-3600E "L
SInd13
L0-3989¢€7 1
ELRD

46~3% 8171
$INdl0
BO-37196°%1
ELEN?

£10-3102L°4
SINdLC
gU-460€L"2
Inti

16
10-3.0d8° 8
S8l
g0-36CEi" 7
EL Y

10-329¢4L° L
5INalQ
gU~39995" 7
I}l

Gu-44911°1
SN0
O1-38614°%
Imly

L0-39B41 "4
dditl

6l

31340

1G-32wl"2
10-39851°L
¢410
€51
FAIAD

FRVEE L T S W B
ddi

051

31342

tC-35BE27E
dd 10

$Z1

3T1IAD

L0-3%T1L"1
dd 10

o0y

ITIVAD

L0~-3401971
ddid

12

FIIAD

L0~3188L" 4
ddld

is

37340

QQ-31eLt?
LU-3V66ETL
daiQ
1%

FVIAD

1036008 ¢
2dld

0%

ERFLY

50-32971°1
ddiQ

X4

ER P




Vi

w] 4r

9or dc¢clll"1
wliA¥Ninim

1213

L1

%0 de60l "l
alliM sk’

121

N1l

R AVINE T3 100 Sl §
LI L 18

1él

NE4P

%G 3(B0ET1
nit i 30w

12t

N1 4l

v 39L01°1T
wTAN SO
[

Nl sl

O 3ls01°1
n(F LN U

izl

NEAT

v 59011
witiNaeOm

12l

NI 3

G 349011
“i AN INOw

{2t

N4l

G 359011
witdN ImDOw

{21

LB

%0 3901 °1
AN ARDn

L0 aulsl*i
OGN -

O ostrel®L
JidolAm

vl 302el°1
[/} TAIS1 R -

Ll Ibe. .t
Ji8dAn

GO0 suZbi=t
CNLe~-d

t{U InL9t”t
J48dAR

00 2uéB1"1
[l TSRS |

eC 3090
J3ndAnm

CL 3ucel 1t
ONi0B-d
Ll 34691 %4
J48asm

GL 2dwl1”1
OnN0w-3

el dnewe "L
JdedAm

LC dulal*l
OGN0 e~ 3

L0 Alsed "4
BEY. LT |

GG 302911
OeNle—a

e Jels5e S
GeadAm

CC 40wl 1
GniMsu-58
tC dy8le°9
J38dAm

GG o Judwl 1
GNROE -4

(L Furbl 9
JiddAm

1C-3e0nY e
(ZCNmE J X
Ly 359467t
1571¢Am

14G-32CBY "€
(C0her)X
e 3648l "%
35 1NgAm

1G-320us° ¢
20MEl ) X
€0 II9TL "¢
1S WeAm

IC 320E%°¢
{UNET M X
Ll a3lesC*y
35S MNaAnm

10-3208% "¢
{Z0NRr ) X
€0 0i06°¢
3ISTNcAn

15-300kv°E
{ONEl)X
L0 464dL "
35 WidAm

1G-32CBY* €
{2UNBT ) X
£ 301eE°¢
35S MidAw

010" ¢
{ZUhuf ) X
0 IZ%11°y
35 WidAm

1G~420¥y "8
{ 24Nl da
L 359%2°y
1S WidAR

1C~3420e% e
{ZUnNElM X
7O The%0°1
iISTKark

G-38692 %<
[(RESLTTRE ¢
IL-3d6td "t
XVmal»

10-3969°¢
[10NEl X
1C-364C9°¢
XVserX

i6-36592°¢
(1ONGT )X
16-36€£92°¢
xvwalx

16-3809¢°¢
(1ONEl )X
10-3e 1es" 2
XMool X

16-32962°2
{TONWl )2
16-39E66°2
X¥mal X

16-320%2° ¢
{ TGNET )
lu~31962°2
AVAdl X

1u-306892°¢
(10NgT )Y
16-38%900°2
X¥udflx

li~-396e2°¢2
{ 1OhGl )X
1C6-36969°1
EYNSlX

1G-35%¢e"7
{10kl §X
lu-3106€°1
X¥mdla

I0-39622°%¢
(1ONef )X
16-3e595"¢
A¥mdf X

t0-399H°C
GhNDe-1

o1 3102%°1
X¥ndg

L0-399L6°¢%
as~n0s-1

el 3¢8729°1
X¥ua

t0-326L6°9
GNNGe -1

el 35024°1
X¥ima

tU-3%1(66°9
GNNlw-1

Gt 3602%°1
A¥md

£6-32196679
GNNGE-T

cl1 321Z%°1
¥¥md

£0-36LB6°S
aONNGE-1

¢r Jelerti
T¥mc

t0-3%06679
UNNCR—

01 39l
X¥md

e0-369%6°6G
UNNCo-1

Ot 3e6lle"1
XVaid

e0~3%€95°9
onnge-1

01 49Z22%°1
A¥ M

t0-30b6l"°S
UNNOBY-T

01 aLeen
Ywd

oC 30111
S{idrim3

95

X¥mal

9¢ 3¢ciit
SUdARm3

26

X¥wafl

9L 39e01°1
SCdAm3

iy

X¥udfl

0 31eCI"1
SGdAR3

A

X¥mdl

90 391C1°1
SGdAwm3

Q%

X¥mdl

%0 JeL01°1
SUdAN3

(43

Xymdrl

Y0 449C1°1
SUdAMI

57

X¥wdl

¥ 36901°1
SGdAm3

£X4

Y¥mdl

Y0 399011
SUdAmd

I

XVadl

G 359011
SUdAw3

iy

X¥nd’

IC 3589%°9-
C3NAR3

1d

wvise

i6 319C1°¢-
UINART

36

YISl

1C 3%660°2-
C3INAKS

123

EVLST

1C 3¢9 1~
GINANS

I8

uYisr

10 32121 1-
O 3INAN 3

28

¥visr

CO0 I6%69° 1~
J3INAW I

&d

sYAST

10-371¢0°1-
DINANI

it

4y LSy

C
CINANS
e
svisr

U
D3INANI
1L
wylsr

h,
NELYY ¥
&y
qvisr

GO IWLse-¢
Twitis
6G-36064°¢
HNLG

00 3644272
I¥LCLI
LSRR L 119 - s
HN LG

0C 3%iet~?
Ivi0i3
6C~30L51° 12
L LY

0 39.9t°7
Ivi043
60-38998° 7
HNLIC

00 38L%e°7
Ivi013
60-31E62°¢
HN L1

O0 308se ¢
Wi0i3
&0-329%986°°2
HNIC

00 328ye~
EA YT |
&0-31116°1
HN1G

00 3levt"/
013
&EC—-369985° 7
HN1Q

90 dJyise"?
1vidi3
60-349598°2
+N 10

cU Irise-?
IVIUL3
0-31016°"1
H&N L0

10-39164 "2
LT PR 1]
LG-36L49678
Il

i0-39599"¢
$VNgld

L0-3%519°7¢
SINd1G
L0-32€6¢€ "L
3wl

10-379Ca"2
$1410
L0-3%$%¢L "9
EL Y

LG-316wL°2
SIndia
LO~-3bee 19
EL B D!

L0-39229°2
SINgLU
20-3821%" 4
Imil

L0—-36%69°C
SHIgl 0
LO-386966 "y
ELES

L0~-3%te8°7
SINdid
Lu—~JELEL "y
ELER!

L0~30686°2
$INd10
LO~-3BOY0 °F
3vl4

LO~-3bEwe "}
S$Wald
LO-3L99d" ¢
ELEE:

LO-39%2%"i
4didd

Joe

IV

to-3te18” 4
da O

LT84

3240

LG-I9E08" L
d4di0

0%k

334D

LL-39T 6L
ddid

(13

37340

LO-3968L 71
ddiqd

sie

2T1IAD

L0~39E8L 7L
dd1Q

02

3V3AD

Lo-3G16L" ¢
ddiQ

w22

31342

Lo-~361 181
4410

coe

31342

L0~-31282%4
ddi0

91

31340



oo d
siaf
7o A9t el
LI TS

ctal
ol 2l
ru 3900t
niilt 3mm

et

il

A" w.u,h_
LI ELIY.)

121
?—u“ﬁ
y( 3211
nlianN3Inlin

121
Nial
0 39221
miANinlm

1
gl
7L 36idl
witrInlin

1dl
rel 3
7o ace il
LIV ELIY.

r

i

]l 37

=L Hded il
ol iNdnln

tel
NLal

%L anvl
LI

r

L
S

*1

L dudeitl
Chef Uts g
gL dtdsety
PRE-T-T.1

ol
Chltow-u

vl dtkkGLTS
J=28c’ M

Ll

o o aldwiti
Unfico-B
gl 3%HeC "y
JiedAw

L0 3CLei ™1
UNTse -

vl aivwlty
Jaassm

LL 4Leel 1
N e
el 3444%F Y
Tadotm

CLoAtymi®l
GhilLe-a

[ ]
itedim

[T R |
UNGom e

tu o3S%wel e
s3isaim

Ll odudnl®i
Chilue-xn

vo iyl
3393 Aw

lo—dd6ee "t
[CKhEl )
Tl dal9%7Y
IS Wig Al

PRI TL R
P4V TN D |
b 32685y
1S Widho

L

I0~abbte s
[IFARL L E AN D )
L 39%9% "«
IS idAn

IEVEE 1T R B
LSONGT b x
Ll 3eSY”Y
35S W.dAm

1O~2¢ebyY e
e Okl ) x
X P Bl 4
3$ Yialm

[SVRETRTE A
(JChel )X
vy 35290°
i Hiahnm

Iu~a3lvE9” @
(cUkbT )X
re 3LSee®w
ASWerm

L-31lkr"t

3

L-atGEy s
teltee £ )
L 3L0BL Y
AS¥HicAnm

1L~-2%Cb% "¢
PCUNRETl )&
tL sl996 7t
EANR I N Y

iC-39652°2
{10NEI ) X
1C-39%¢%°9
AVYmel X

19-3369c¢°¢
{10Nel )X
16-3¢9d0°9
XVmdlk

1G-39692°¢
{10NGT )1
10-39y%L°¢
I¥Ymdlx

10-39692°¢
(10wl
1G-359%L "%
X¥maflx

tL-3969%2°¢2
(IChYr b
103006570
X¥mdl X

10-3ve6vd "¢
‘IGhwl )X
iG-3g962°¢
X¥mdlX

1C-34692°¢
{1ONGr )X
1i~349es 1y
X¥naiy

1C0-3926%2°¢
{ishElM1 e
1i-30lbe"Yy
AVmaflX

lu-3L092° ¢
(1CHgl)x
-3t 5™
AVmalx

1L -3264¢°<
titnNel )
[C-22l 1279
IVmaly

€C-325%6°9
GHNGe-1

C1 3{s0y"l
X¥md

£0-4d656"%
GNNJwe-

Ul 3e2le”l
X¥mg

£€0-307296°%
UsNue~1

Gl 35tle”1
XVma

£0—30295°%
GRNGE-T

Ul astlel
X¥md

eL-38296° ¢
UNlUe -1

Gl 32%1e°1
A¥mc

eC-31096°%
INfiGe-1

Gl atele”l
X¥md

EL~36{95°¢
GiEe-1

wl 3tel=®1
T¥mc

ti-4e990°9
UhNM{JE- 1

i 3961%°1
1¥mg

tl-3i6%0"%

ChNhOe-1

L1 3ebls*]
E¥mc
el-32248°S
G s

Ci sCCZo°1
XY¥mz

*C s36l21°
CTaAni
SY

XU¥mal

«C
SLdAm3
1% ]
X¥mel

9¢ 3e9Il1°
SUdAm3

1

Y¥mal

»G 321217
SQcAm3

¢

r¥mal

¥0 d¢ell”
SGeAm3

Ul

1¥mal

*0 3ée1l”
SUeAr3

w9

X¥mdl

LIV P&
SUdAm3

L9

1Twafl

¥ 3{911°
30clnm3

S

I¥mdi

¥ 3wvl1°
SUatmi

<9

A¥mel

*{ 3%i1°
Slcehms

o5

I¥mdi

1

3ceerTt

I

T
L

1

i

-

20 39855 1~
SINART

1

Gl

aviser

20 38lie"1-

TINARNT

i

ol

a¥AST

20 3€iSC° 1~

&b
¥V1SI

J3NAN3

66
621

0 3CULY 1~
CINARI

&

11

e¥LSFE

20 3Z%te i~
CINANI

&

i1

a%isr

2C

o

LB

zeiteti-
PELEY

- PR3N

20 362l 1-
PELY Y E|

1

[

avlsST

10 3Ee€e o~

ELYY B

]

c1

2vAiST

16 3ts2674L
CINARI]
¥Cl!
avist

00 3¥HEE"2
w013
60-34998°¢
MM 1U

00 396tt"Z
I¥1013
60-31998°2
L FLY

00 382¢€°2
WIiol3
60-36016"1
HN1T

Ct

ii-
00 32692
Ivini3
£C-36016°17
HWNLG

GC 3Te%e "2
TYLiua3
60-3%116"1
HN1G

00 309%¢°2
Iv 15413
55-3%161°2
HNWAT

GO 3L9%t"2
iviol3
£0-360167 1
HN 10

0 3tir»e "¢
191313
bL-3T1116° 1
HNEC

U 396% "¢
IvL0Ls
6li-3111a"1
HNLG

LG 309%e°¢
Wwisis
6£0-30116°1
L B SH

LD-389%2"¢
SN0
9o-3LBIE" Y
ImiL

L0-319%C"¢
SINAI0
90~-3€052"1
Imii

12-365%71°¢
$1Ndl0
C-38161°1
3wl l

65

5%
£3-320517¢
SIg10
9O-481HT°1
EL R !

L-308T6°2
STidil
S0-32%B1"1
Imll

Lo-38990°2
SINdLU
Y0-31821°1
dwll

{0-3e%5C7 €
¥l
F0-3162071
Inll

L0-3RERLTE
SNy ig
PG-3B920° 1
EFD N}

IG-30%L8°¢
S1dad
LL-31501 8%
Iml i

LG-3%teL*?
S$indi0
40-35921°6
ELD DY

L0-32566" L
ddil

Le9

APIAD

10-300e 6" L
«di0

45

17343

LO-3ELZ6" 1
ddid

65

3043

0-3261"1
W-3T61°1
LtO-3VLEL"L
4410
5%
31243

do-3ele6L
dd il

058

37340

LO~I¥H(6°L
4diC

$2%

3W3LD

LG—395BE" L
¢410

¢o%

3345

LL~-36698" L
ddil

Si®

IV3AT

LT-3BE9B L
da il

0%

3T2343

LE-322%5° 1
¢dil

Scv

FVIAD

[P0



(W) Olx SNIOEY
1 h) 6 8 L 9 S h ¢ 4 1 0
3 i 1 . 1 1 P Ir - m o
- L
- b
. g
. g »
- ot
- ¢l
) ossaul
,0ld
JoS 31814 === 3181S 30 NO11BN03 3ABM-OML avw & "ON W31908d 1S3l . w
wo:m:”.ﬁ = WL 008 = 31313 -
bipe =y T TR ron AT TSR LT ‘ . e bf




AFWL-TR-65-24

No.

b

[

b b e

)

Cy¥

DISTRIBUTION

HEADQUARTERS USAF
Hq USAF {AFRNE-B, Ma) Lowry), Wash, DC 20330

MAYOR ATR JOMMANDS
AFSC (SCT), Andrews AFB, Wash, DC 20331
AUL, Maxwell AFEB, Ala 36112

SC ORGANIZATIONS
AF Materials Laboratory, Wright-Patterson AFB, Ohio 45433
AF Flight Dynamics Lavoratory, Wright-Patterson AFB, Ohic L5433
RTD (RTN-W, Major Kritzer), Bolling AFB, Wash, DC 20332
35D (BSK), Norton AFB, Calif 92LOD
KIRTLAND AFB ORGANIZATIONS

AFSWC (SWEH), Kirtland AFB, MM 87112
AFWL, Kirtland AFR, NM 87112

(WLRP)
OTHER AIR FORCE AGENCIES
Director, USAF Project RAND, via: Air Force Liaison Office, The

RAND Corporation (ATTN: RAND Physics Divj, 1700 Main Street, Santa
Monice, Calif 90QLQG

ARMY ACTIVITIES

Chief of Research and Development, Department of the Army {Special
Weapons and Air Defense Division), Wash, DC 20310

Director, Ballistic Research Laboratories (Library}, Aberdee:r
Proving Ground, Md 21005

Commanding Officer (SMVPA-VA6), Ficatinny Arsenal, Samuel Feltman
Ammunition Laboratories, Dover, NJ 07801

NAVY ACTIVITIES
Commanding Officer and Director, David Taylor Mcdel Basin, Wash 7

Fy

Commander, Naval Ordnance Laboratory, ATTN: Dr. Rudlin, White Qak,
Silver Spring, Md 2091iJ

Commanding Qfficer, US Naval Wesrons Evaluaticon Facilit:

....... - b e Nide

Code LOL), Kirtland AFB, MM 87117



AFWL-TH-65-2 L

ot

st

=]

(=]

[

DIUCTRIBUTION {cont'd)

OTHER LOD ACTIVITIES
Director, Defense Atomic Support Agency (Dccument Library Branch),
Wash, DC 20301

Commander, Field Command, Defense Atomic Support Agency (FCAG3,
Special Weapons Publication Distribution), Sandia Base, NM 87119

Director, Weapon Systems bvsluation Croup, Recm 1D-847, The Pentaugon,

Wash, DC 20330
DDC (TIAAS), Cameron Station, Alexandria, Va 2231k
AEC ACTIVITIES

Sandia Corperation (Information Distribution bivision), Box 5800,
Sandia Base, NM B8T11S

Sandia Corporation (Technical Library), P.O. Box 969, lLivermore,
Calif 94581

University of California Lawrence Radiation Laboratory, ATTN:
Director's Office, Technical Information Division, P.O. Box 04,
Livermore, Calif

Director, Los Alamcs Sclentific Laboratory (Helen Redman, Report
Library), P.0O. Box 1663, Los Alamos, NM 8755k

OTHER

0TS (CFSTI, Chief, Input Section), Sills Bldg, 5205 Port Royal
Road, Springfield, va 22151

Institute for Detense Analysis, Room 2BCST, The Pentagon, Wash 5, DC

Massachusetts Institute of Technology, Linccln Laboratory (Document
Library), P.0. Box 73, Lexington, Mass 02173

Aerospace Corporation, ATTN: Mr. Ivan Weeks, Ballistic Missile
Division, San Bernardino, Calif

A’l{ed Research Associmtes, Inc., ATTN: Mr. D. C. Knodel, Virginia
Rord, Concord, Mass Q17Lp

AVCC Corporation, Research and Advauced Development Division, ATTN:
Chief Librarian, 201 Lowell Street, Wilmington, Mass

General Electric Company, Spacecraft Departmepc, ATTHN: Anton A.
Sinisgalli, Development Engineer, King of Prussia Park, P.O., Box 8661,
CC&F 7, Room 72L6, Philadelphia, Pa

General Electric TEMPC, ATTN: Dr. W. Dudziak, 739 Stste GLtreet,
Santa Bartara, Calif

University of Illinois, Civil Engineering Dept., ATTN: Dr. N. M.
Newmark, Head, Talbot Laberatory, Urbana, I11

Stanford Research Institute, ATTN: G-037, External Reports, Menlo
Park, Calif ga025

100



AFWL~TR-t -7

Ne. cys

DISTRIBUTION (cont'd)

The Beoeing Company, Aero Space Division, ATTN: Mr. Dan Young,
Box 3707, sSeattle b, Wach

Knman Nuclear, ATTN: Dr. bavid Williams, Garden-of-the-Gods Hond,
Uolorado Springs, Colo

General Dynamics/General Atomic, ATIN: Dr. B. k. Freeman, Box GOH,
San Diego, Jallf

Officinl Record Copy (Capt R. N. Brodie, WLRT;

101



AFWL-TR 650l

Thin page is purposely left blank

102



Unclassified
Security Classification

DOCUMENT CONTROL DATA - R&D

(Security classification of title, body of abetract and indexing snnolation muat be eniered when the overell tepori ie clasailied)

1 ORIGINATING ACTIVITY (Corporate suthar) 28 MCPORY BIECURITY C LASSIFICATION

AFWL (WLRT) | _Unclassified

Kirtland AFB, NM 26 amour

3 REPORT TITLE

THE PUFF AND P PUFF COMPUTER PROGRAMS

4 DESCRIPTIVE NOTES (Type of report and inclueive dates)

- 20 Jan £5

8 AUTHOR(S) (Laet name, firet neme, initial)

Brodie, Richard N., Capt. USAF, James W. Aubrey, Jr.

¢. REPORT DATE 7a YOTAL NO. OF PAGES 75 NO OF REPFS
March 1965 108 N
8a. CONTRACY OR GRANT NO 0. ORIGINATOR'S REPOAT NUMBENR(S)
b mmosECT NO.  §T1Q AFWL-TR-65-24
c. Task No. 571015 8b. a?nln :JPO!T NO(S) (Any other numbere £ ai may be aseigned
is repo

d.

10. AVAILABILITY/LIMITATION NOTICES

DDC release to OTS is authorized

12. SPONSORING MILITARY ACTIVITY

Kirtland AFB, EM

11. SUPPLEMENTARY NOTES

13. ABSTRACT

The report describes the one~dimensional Lagrangian hydrodynamics computer
program, PUFF. The code is used primarily in the study of X-ray effects.

In the past year, it has been extensively revised and is now quite different
from versions used outside the Air Force Weapons Laboratory. The major
calculations in each subroutine are explained vith a complete description of
sll input-output variables. Sample problems with the appropriate data deck
are included to allow & user to become familiar with data arrangement and

to check the program on his computer.

$

D D BAGR 1473 Unclassified

Security Classification



Unclassified

Security Classification

[
: KEY WORDS

LINK A LINK B LiINK C

ROLEK wY ROLE wT RO E wY

Hydrodynamics Calculations
One-dimensional Fluid Flow

X-ray Effects Code

One-dimensional Hydrodynamic Program
PUFF Code -~ Energy deposition

P PUFF Code - Plate slap

INSTRUCTIONS

1. ORIGINATING ACTIVITY: Enter the name and address
of the contractor, subcontractor, grantee, Department of De-
fense aclivity or other organization (corporste suthor) issuing
the report.

24. REPORT SECURTY CLASSIFICATION: Enter the over
all security classilication of the report. Indicate whether
“‘Restricted Data’ is included Marking is to be in accord
ance with sppropriate security regulations.

2b. GROUP: Automatic downgrading is specified in DoD Di-
rective $200.10 and Armed Forces Industrial Manual. Enter
the wgroup number. Alsy, when applicable, show that optional
markings hasc been used for Group 3 and Group 4 as author-
wzed.

3. REPORT TITLE. Eatur the complete report title in all
capital letters. Titles in all cases should be unclassified.
Il & meaningful title cannot be selected without classifica-
tron, show title clues:ficetion 1n all capitals in parenthesis
mmmediately foliowiry the title,

4. DESCRIPTIVE NOTES:. i appropriate, enter the type of
report, €.g., interim, progress, summary, annual, or finsl,
Give the inclusive fstes when a specific reporting period is
covered.

5. AUTHOR(SK Enter the name(s) of author(s) as shown on
or in the report. FEntei lasi nanie, first name, middle initial.
If rilitary, show rank snd branch of service. The name of
the princ:pal «thor 13 an absolute minimum requirement.

6. REPORT DATEI. Enter the late of the report as day,
month, year, or month, year. If more than one date appeats
on the report, use date of publication,

7a. TOTAL NUMBER OF PAGES: The totsl page count
should follow normal paginastion procedures, i.e., enter the
number of pages containing information

7b. NUMBER OF REFERENCES: Enter the total number of
references cited in the report.

B8a. CONTRACT OR GRANT NUMBER: [f appropriate, enter
the applicable number of the contract or grant under which
the report wus wrilten. . -

8b, &, & 8d. PROJECT NUMBER: Enter the appropriate
military department identification, such as project number,
subproject number, system numbers, task number, etc.

9a. ORIGINATOR’S REPORT NUMBER(S): Enter the offi-
vial report number by which the document will be identifted
4nd controiled by the criginsting sctivity, This number must
Le unique to this report.

Yb. OTHER REPORT NUMBER(S): If the report has been
assigned any other report numbers {erther by the originator

or by the sponsor), also enter thus number(s).

0. ’AVAIL ABILITY, LIMITATION NOTICES: Enter any limn-
iatfons on further dissemination of the report, other than those

imposed by security classification, using standard statements
such as:
(1)  **Qualified requesters may sbtain copies of this
report from DDC."* ‘
(2) *Foreign snnocuncement and dissemination of 1his
. report by DDC is not authorized. ”’
(3) *‘*U. S. Government agencies may obtain copies of
this report directly from DDC. Other qusalified DDC
users shall request through

(4) *'U. S. military agencies may obtain copies of this
report directly from DDC. Oiher qualified users
shall request through

(5) ‘'All distribution of this repart i controlled Qual-
ified DDC users shal! request through

.
.

If the report has been furnished to the Office of Technical
Services, Department of Commerce, for sale to the public, indi-
cate this fact and enter the price, if known.

1. SUPPLEMENTARY NOTES: Use for additional cxplana-
tory notes.

12, SPONSORING MILITARY ACTIVITY: Enter the name of
the departmental project office or laboratory sponsoring (pay~
ing for) the rescarch and development. Include address.

13. ABSTRACT: Enter an abstract giving & brief and fuctual
summary of the document indicative of the report, even though
it may aluo appear eisewhere in the body of the techaical re-
port. If additional space ia required, s continustion sheet shall
be attached.

It i» hi?hly desirsble that the sbstract of classified reports
be unclassified. Each paragraph of the abstract shall end with
an indication of the military security classificalicn of the in-

formation in the paragraph. represented as (T<) (S) (Cr 11l

There is no limitation on the length of the ubstract How
ever, the suggested length 1a from 150 19 228 words.

14. KEY WORDS: Key words are technically meaningful terms
or zhort phrases that characterize o report and may be used as
«ndex entries for cataloging the report. Key words must he
sclected so that no security classification i1 required  ldent -
fiers, such as equipment model designation, trade name, mililary
project code name. geographic location, may be used as key
words but will be followed by an indication of technical con-
text. The assignment of links, rules. and weights s optinnal

Unclassified

Security Classification



Research and Technonlogy Division
AIR FORCE WEAPONS LABORATORY
Air Force Systemns Command
Kirtland Air Force Base
New Mexico

6 July 1965
ERRATA

AFWL TR-65-24 THE PUFF AND P PUFF COMPUTER PROGRAMS

Unclassified report, March 1965

When the P PUFF Fortran listing is updatea with
the Addendum changes, JPMAXI must be added to
each of the CONMMON blocks.

On page 18 the 5th variable defined should read
NRZC instead of NRZ.

Authority:

RALPH H. PENNINGTON
1.t Colonel, USAF
2 July 1965
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C. W. HAIG
Chief, Reports and Data Branch
Technical Information Division
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ADDENDUM
AFWL TR-65-24 THE PUFF AND P PUFF COMPUTER PROGRAMS

This addendum is to notify users of recent improvements and changes to

the PUFF and P PUFF programs and to correct two minor discrepancies in
AFWL TR-65-24,

The improvements are related mostly to REZONE and should help to improve
pulse resclution in poorly zoned problems. The msjor changes are found 1n

the Equation of State Subroutine. The solid phase equation of state is now
fit to raw Hugoniot data.

These additions will affect the solutions to the three sample problems
slightly. If one wishes to check the code conversion to his computer, wa

suggest adding the following changes after the initial conversion has been
checked.

On page 23 delete the firs® statement past statement number 17, SSCK=l..

On page 2l ,delete statement number 53 and substitute the following
three statements:

GO TO 531
3 55CK=],
531 DTN=DTNH .

On page 31, change the first statement before statment number 2,
IF(JPMAX-JZPUL-JRZL-JPMAXI) 87, 87, 2
to resd
IF{JPMAX-JZPUL-JPMAXI) 87, 87, 2 .

On page 33 delete statement number 50 and one statement past, JRIV=1l
and MRZ=1. Number the next statement, JFINO=JFIN, 50; 50 JFINO=JFIN.

Change the second statement on page 34 to M} |

On page 34, delete the first statement past statement number 52 and
substitute the following four statements:

'
— e




IF(TIME-SDUR) 520, 530, 530
520 KRZ=)

GO TO 53
530 IF(JPLC-JV-JRZL) 53, 53, 60 .

On page 34, change the Tirst statement before statement number 56 to
read

IF(JPLc+1-JBNb(MM)) 57, 56, 56 -

On page 35, delete the second statement past statement number 86, NRZaN,
and substitute the following three statements:

IF(JPMAXI) 860, 860, 870
860 JPMAXI=0
870 NRZ=N .

On page 38, change statement number ¥ and one statement past to read

7 TS2={ CUSPY( M)+ ( ( CUSPS (M) SARG+ CUSPD( M) ) BARG
+CUSPC({ M) ) ®ARG) *(1.-(CUSPG(M)® EMJ)/2.)
P1=TS2+CUSPG(M) *D*E1,

and change statement number 8 to read

8 TS2 = ((EQSTS(M)*EMU+EQSTD(M) ) *EMU+EQSTC(M))
*EMU®(1.-(EQSTG(M)*EMU)/2.) .

On page Ul, delete statement number 20 and substitute the following
three statements:

2¢ IF(N-1) 200, 200, 210
200 JPMAXI=JFMAX+10
210 IF(J-JSTAR) 22, 21, 21 .

On page ul, change the second statement past stetement number 31,
NRZ=-50, to read NRZ=50.

On page L6, change the first statement before statement : .mber 2 to
read

IF(JPMAX-JPMAXT) 85, 85, 2 .
On page 48, change the first statment hefore statement 5L +o read
IF{JPLC+i-JBND(MM) )55, Sk, Sk .

Un page 50, delete the first statement! past statement number 84, NRZ=N,
and substitute the following four statements:

JPMAXI=JPMAXI -JR2
IF{JPMAXI) 8LO, Buko, 850
BLO JPMAXI=0
B50 NRZ=N .



On page 53, d=lete the first executable statement, ENU=D/RHO(M), and
substitute the following five statements:

IF(E1) 10, 10, 20
10 E1=0,

Piag,

G0 TO 9
20 ENU=D/RHO(M) .

Also, there are two more changes on page 53. CStatement number 7 and one
statment past are changed to

7 TS2={CUSP1(M)+{( CUSPS{M)*ARG*CUSPD(M) ) ®ARG
+CUSEC{M) }"ARY) #(1,-(CUUSPG(M)® EMU)/2.)
P1=TS2+CUSPG( M) *D*E] ,

and statement number 8 is changed to

8 Ts2=((EQSTS(M)*EMU+EQSTD(M) ) EMU+ECSTC! M) ) ®EMU*(1.-(EQSTG(M) *EMU) /2.) .

This addendum has been reviewed and is approved.

ANYGl

RICHARD N. BRODIE
Captain USAF
Project Officer

WILLIAM H. STEPHENS
Lt Colonel USAF Colonel USAF

Chief, Thecretical Branch Chief, Research Division
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